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THE RELATION OF SUBACUTE AND ACUTE BACTERIAL 
ENDOCARDITIS TO RHEUMATIC ENDOCARDITIS* 


A Study of 66 Cases With Necropsies 
BY DAVID DAVIS, M.D.,t AND SOMA WEISS, M.D.t 


HE studies of Shotmiiller, Libman, Thayer, 

Horner, and others have made the clinical 
.Tecognition of subacute ‘and acute bacterial en- 
docarditis relatively simple. In the past, the 
diagnostic criteria of the disease, variations in 
the clinical course, and the morphology and 
bacteriology of the cardiac lesions have been 
the center of interest. The relation of subacute 
bacterial endocarditis to rheumatic endocarditis, 
congenital deformities of the valves, and to other 
structures of the heart and of adjacent blood 
vessels, has also been stressed. At the present 
time, however, an exact description of certain 
aspects of the development and natural history 
of subacute and acute bacterial endocarditis in 
clinical medicine is lacking. 


_ This report summarizes certain clinical and 
-morphological relationships between subacute 
bacterial endocarditis and rheumatic heart dis- 
_ease. The data used were taken from a series 
of 5215 consecutive necropsy records covering a 
period from 1905 to 1929, and compiled under 
the direction of Dr. Frank B. Mallory at the 
Boston City Hospital. The necropsy records 
of the bacterial endocarditis cases, together with 
clinical data, were analyzed for age distribu- 
tion at death and for the distribution and fre- 
quency of an underlying rheumatic valvulitis. 
This information could not be satisfactorily ob- 
tained from cases selected primarily from clini- 
- eal material, as the latter usually includes only 
the more typical cases and leaves the less clear- 
ly defined ones unrecognized. 

There were 47 cases of subacute bacterial en- 
docarditis, 35 of which were superimposed defi- 
nitely on an old rheumatic lesion. The remain- 


ye" ing 12 gave insufficient gross morphological evi- 


dence of an underlying rheumatic valvulitis, al- 
though in six, history of rheumatic fever was 
obtained. Nineteen additional cases were classi- 
fied as acute bacterial: endocarditis, there be- 
ing evidence of either a rheumatic or a con- 
genital basis in every case. 

As there are no universally accepted diag- 
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nostic criteria of subacute bacterial endocarditis, 
the separation of the cases of subacute from 
those of acute bacterial endocarditis was diffi- 
cult in some instances. A majority of investi- 
gators restrict the use of subacute bacterial en- 
docarditis to an endocarditis caused by the 
streptococcus viridans and usually with vegeta- 
tions. containing large numbers of these organ- 
isms. The disease, as generally defined, runs a 
subacute course of months in duration, pro- 
duces septic emboli and usually shows little or 
no ulceration at the site of the vegetation. The 
gonococcus, the meningococcus, and other organ- 
isms may also produce an endocarditis with a 
subacute course, and thus in some classifications, 
subacute bacterial endocarditis also includes 
cases caused by these organisms. 

Acute bacterial endocarditis, on the other 
hand, is generally caused by the staphylococcus 
aureus or streptococcus hemolyticus, less com- 
monly by the pneumococcus and other organ- 
isms. These bacteria induce a more acute pic- 
ture with rapid course, frequent chills, a high, 
picket-fence type of temperature record, pyemic 
infarcts, and destruction or perforation of the 
valves at the site of the vegetative process. 


In the late stage of subacute bacterial endo- 
carditis, the blood culture occasionally yields 
streptococcus hemolyticus or staphylococcus 
aureus although previously, in the same pa- 
tient, the culture had been either negative or 
positive for streptococcus viridans. The vege- 
tations in such cases often show a process that 
is partially acute, with some resulting destruc-. 
tion. Whether streptococcus viridans, through 
a change between the interrelation of the microbe 
and host, can ever change to streptococcus 
hemolyticus is an open problem. It is more 
probable that in these cases more virulent bac- 
teria secondarily invade the blood stream and 
cause an acute terminal pyemic process. This 
apparently occurred in a few of the cases listed 
as subacute bacterial endocarditis. All hearts 
showing a vegetative process caused by the 
streptococcus viridans, as discovered by ante- 
mortem or by postmortem heart cultures ob- 
tained soon after death, were listed in the sub- 
acute group, since the other findings, with the 
exception of a very short duration of the clini- 
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cally recognized illness in a few cases, were con- 
sistent with the clinical picture of this disease. 
The deaths following such a short illness were 
generally due to acute complications caused by 
emboli. 

BACTERIOLOGY 


One or more blood cultures were taken dur- 
ing life in 22 of the 47 subacute cases, chiefly 
those admitted in the past fifteen years. In 14, 
the cultures were positive; 11 showed strep- 
tococcus viridans; one, streptococcus hemolyt- 
icus; one, staphylococcus aureus; and one, a 
strepto-diplococcus resembling the organism of 
Poynton and Paine. The clinical course of the 
case in which the streptococcus hemolyticus was 
discovered resembled that of subacute bacterial 
endocarditis. In two cases in which antemor- 
tem blood cultures were not available, blood 
taken from the heart on postmortem examina- 
tion contained streptococcus viridans. In three 
other cases organisms were cultured from the 
vegetations; streptococcus viridans in one, and 
streptococci of undetermined type in the other 
two. 

- §taphylococcus aureus was isolated from the 
vegetations, from blood obtained from the heart, 
or from antemortem blood cultures in eight of 
the 19 cases of acute bacterial endocarditis. 
Streptococci of undetermined type were isolated 
in five cases, gram negative diplococci in two, 
and a mixed infection with staphylococci, strep- 
tococci, and pneumococci in another. In three 
cases unidentified cocci were found in smears 
from valves and vegetations. 


DURATION OF ILLNESS AND HISTORY OF 
RHEUMATIC FEVER 


Table I indicates the duration of the illness 
in subacute bacterial endocarditis from the date 


TABLE I 


DURATION OF CLINICAL CouRSE OF SUBACUTE BACTERIAL 
ENDOCARDITIS FROM TIME OF RECOGNITION OF SYMP- 
TOMS IN 42 CASES 


Duration Number of Percentage of 
Cases Total Cases 
1 week or less 3 7.2 
2 weeks 2.4 
1 month 2 4.7 
2 months 6 14.3 
3 months 5 11.9 
6 months 14 33.3 
9 months 3 7.2 
1 year or over 8 19.2 


of the recognition of symptoms. Twenty-seven, 
or 64 per cent of the cases, lasted from two to 
nine months. In eight, or 19 per cent of the cases, 
the disease existed one year or longer. The 


shorter duration of the disease is not necessarily 
due to lack of recognition of symptoms on the 
part of the patient or of the physician. Thus, 


in the case of a medical student who for years 
suffered from rheumatic heart disease and feared 
subacute bacterial endocarditis, the disease 
lasted but four months after the discovery of the 
first petechia by the patient. This petechia was 
recognized after practically daily search for evi- 
dence of subacute bacterial endocarditis during 
the three years preceding. 

Rheumatic fever was definitely mentioned in 
the clinical history as present or absent in 33 
of the 47 cases. Rheumatic fever had occurred 
in 22 of these 33 cases. 


INCIDENCE, AGE AND SEX DISTRIBUTION 


The occurrence of 47 subacute and 19 acute 
cases of bacterial endocarditis among 5215 
necropsies gives an incidence of 0.9 per cent and 
0.4 per cent respectively. As there were 474 
cases with evidence of rheumatic heart disease 
in the entire series, it may be said that sub- 
acute bacterial endocarditis occurs about once 
to every 10 cases of rheumatic heart disease, 
and acute bacterial endocarditis approximately 
once to every 25. 

There were 164 deaths caused by rheumatic 
heart disease in the entire necropsy series. The 
ratio of the total cases of bacterial endocarditis 
to fatal rheumatic heart disease is thus 66 to 
164; and the ratio of acute and of subacute 
cases, respectively, to fatal rheumatic heart dis- 
ease, 19 to 164, and 47 to 164. Thus, for every 
four deaths due to fatal rheumatic heart dis- 
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ease there is one from subacute bacterial endo- 


carditis. 
The age distribution at death in the subacute 
cases is indicated in Chart 1. Twenty-five of the 
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CHART 1. Age Distribution at Death of 47 Cases of Subacute 
t Endocarditis. 


Bacterial 


47 deaths from subacute bacterial endocarditis > 


oceurred after the age of 40; seven after the 
age of 50 years. The highest frequency is ob- 
served in the fourth and fifth decades. Three 
deaths oceurred after the age of 60; none be- 
fore the age of 15 years. The age distribution 
at death from subacute bacterial endocarditis 
does not correspond to the age distribution at 
onset of rheumatic fever. Rheumatic fever be- 
fore the age of 15 years is common, while sub- 
acute bacterial endocarditis is rare. Seventy- 
five per cent of a group of patients dying from 
rheumatic heart disease had their first infection 
before the third decade. 
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‘The age at death distribution curve for 467 
‘eases of rheumatic heart disease indicates a pre- 
ponderance occurring in the fourth and fifth 
decades (Chart a). comparison for subacute 
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CHART 2. Age Distribution at Death of 467 Cases of Rheu- 
matic Heart Disea 
bacterial endocarditis shows that the maximal 
number of deaths occurs somewhat earlier in 
subacute bacterial endocarditis. After the fifth 
decade there is a rapid fall in the frequency 
distribution curve of subacute bacterial endo- 
carditis, while the frequency curve for death 
due to rheumatic heart disease falls relatively 
slowly. The low incidence of subacute bacterial 
endocarditis in the first and second decades may 
also be related to the greater prevalence of ac- 
tivity in these decades. In the group. of sub- 
acute cases only one case was found in which 
apparently an acute rheumatic endocarditis was 
associated with the subacute process. Active 
rheumatic endocarditis was present in approxi- 
mately 80 per cent of patients with rheumatic 
heart disease who died before the age of 20, 
but in only 25 per cent of patients dying after 
the age of 50, in our ysis’. 
Chart 3 shows the age eagathaneas of 18 pa- 


AGE GROUP 


CHART 3. Age ater at Death of 18 Cases of Primary 
Acute Bacterial Endocardit 


Le tients who died from acute bacterial endocar- 
prs All the deaths occurred below the age 
0: 

In the present series, eases of subacute and 
acute bacterial endocarditis were more common 
in the male in contrast to rheumatic fever, 
‘which appears to have a somewhat greater in- 
cidence among females’. Of the subacute cases 
34 were in males, and 13 in females ; of the 
acute cases 14 were in males, and 5 in ‘females. 
The ratio of male to female is thus approximate- 
ly 3 to 1. Blumer’, and Fulton and Levine‘ 
also noted the higher ‘incidence of subacute bac- 


numecr or cases 
3 


terial endocarditis among males. This lack of 
parallelism between the sex distribution of sub- 
acute bacterial endocarditis and rheumatic heart 
disease further suggests that bacterial endo- 
carditis is not etiologically related to rheumatic 
endocarditis except secondarily, in so far as 
the latter furnishes a valvular injury which 
serves as an area of low resistance for the 
growth of bacteria. 


RELATION OF CHRONIC VALVULAR DISEASE TO DE- 
VELOPMENT OF SUBACUTE BACTERIAL ENDOCAR- 
DITIS 


Subacute bacterial endocarditis generally o¢- 
curs as a vegetative process~engrafted on the 
site of an old rheumatic endocarditis. Oceca- 
sionally a congenital and possibly in rare in- 
stances a syphilitic lesion is the site for its 
development. Some authors believe that there 
is always disease or injury, however slight, that 
serves as the ground for the implantation of 
the bacteria, and that the condition never oc- 
curs as a primary process on a normal valve. 
The difficulty of identifying a mild rheumatic 
process in the presence of vegetations with bac- 
terial growth, which not infrequently cause 
some destruction, makes this assertion difficult 
to prove. In 12 cases in our series, for example, 


gross examination of the valves revealed no evi- 


dence of an old underlying valvular process, 
although six of the 12 cases had histories of 
rheumatic fever. Such specimens were often 
preserved in gross, and no histological examina- 
tion was made. An underlying process may, of 
course, have been present, but obseured by the 
overlying vegetative growth. In three cases, 
the hearts were examined in great detail by us, 
but neither gross nor microscopic examination 
revealed evidence of previous chronic injury. 
The chronic valvular lesions due to rheumatic 
fever were graded according to the degree of 
damage in 474 cases in which any degree of 
rheumatic heart disease was present at death. 
Grade I included the earliest changes, consisting 
in definite thickening of the free ‘margin of the 


| valves; Grade II included cases in which there 


was further destruction described as scarring, 
puckering, retraction, moderate thickening, and 
large vegetations on the free margin but. with- 
out stenosis of the orifice; Grade oI included 
only cases that showed some degree of stenosis; 
Grade IV included hearts with marked valvular 
stenosis, the ring admitting a finger-tip at most, 
and with the mitral orifice usually described as 
**fish-mouth’’ or ‘‘button-hole’’. The 35 cases 
with subacute bacterial endocarditis showing 
definite gross morphological evidence of under- 
lying rheumatic disease are so classified in 
Table II. 

In the group of 474 rheumatic cases the mitral 
lesions were classified 1 in Grade ITI in 85 cases 
and in Grade IV in 57 cases, giving a total of 
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142 with stenosis. Of the 35 cases of subacute 
‘bacterial endocarditis with rheumatic lesions, 
-eight were classified as Grade III and four as 
-Grade IV, making a total of 12 with stenosis., 
The ratio of cases with stenosis (Grades III. 
‘and IV) to the entire rheumatic group is 142: 
to 476, which is comparable to the ratio of 
the rheumatic: distribution among the total syb- 
acute cases: 12 to 35, or 12 to 47 if one believes 
that all subacute cases have a rheumatic basis. 


Fulton and Levine* have stated that mitral 
stenosis is uncommon in the presence of sub- 
acute bacterial endocarditis and they attributed 
this to some form of incompatibility between 
mitral stenosis and subacute bacterial endocar- 
-ditis, stating that hearts with advanced stenosis 
-ate less likely to develop this complication. 
The statistical analysis of morphological find- 
ings noted above, however, would rather indi- 
cate that any degree of rheumatic endocarditis, 
however slight, is equally liable to favor the 
-growth of bacteria and to be the basis of sub- 
acute process ; that mitral stenosis occurs as 
frequently in subacute bacterial disease as it 
-does in a group of unselected rheumatic heart 
cases; and that owing to the relatively larger 
number of rheumatic hearts with very mild le- 
sions the subacute cases with marked mitral 
-stenosis are correspondingly infrequent. 

The cardiac rhythm was determined in 34 
cases of subacute bacterial endocarditis and 
was found to be regular in 32 and irregu- 
‘lar (auricular fibrillation) in two. The rarity 
of decompensation and auricular fibrillation in 
‘subacute bacterial endocarditis (Libman® and 
‘Fulton and Levine‘), in our opinion, may be 
explained on the same basis as the apparent in- 
frequency of mitral stenosis. Auricular fibrilla- 
tion is particularly associated with advanced 
type of mitral stenosis and dilated auricles in 
rheumatic heart disease. As in subacute bac- 
terial endocarditis, there exist considerably 
More cases with mild than with severe rheu- 
matic valvulitis and since, according to our be- 
lief, a slight lesion is just as liable to give rise. 
‘to the disease as is a marked one, it is to be 
expected that the vast majority of cases will 


be unassociated with decompensation and auric-| 


ular fibrillation. 


- VALVULAR DISTRIBUTION OF OLD RHEUMATIC LE- 
SIONS AND BACTERIAL VEGETATIONS IN SUBACUTE 
ACUTE BACTERIAL ENDOCARDITIS 


The distribution of the chronic rheumatic 
valvular lesions in 35 of the 47 cases of sub- 
‘acute bacterial endocarditis is shown in Table 
‘II. As has been mentioned, there was no gross 
morphological indication ‘of an underlying 
process in 12 cases. If a rheumatic basis had 
been present in these cases, they would have 
been classified as Grade I. 

Table ITI shows the location of the rheumatic 


‘lesions in 17 of the 19 cases of acute bacterial 


endocarditis. A congenital bicuspid aortic valve 
was the basis in an additional case which showed, 
besides the destructive process in the heart, a 
few calcified nodules along the margin suggest- 
ing a possible old rheumatic endocarditis. In 
only one case was evidence of an underlying 
process absent. This patient, however, gave an 
unmistakable history of rheumatic fever, and it 
is probable that an old rheumatic process was 


TABLE II 


DISTRIBUTION AND ‘DEGREE oF UNDERLYING RHEUMATIC 
* VALVULAR DAMAGE IN 35 CASES OF SUBACUTE Bac- 
TERIAL ENDOCARDITIS 


Number of Cases 


Degree of Mitral Aortic Pulmo- Tricus- 
Rheumatic Valve Valve nary pid 
Valvular Valve Valve 
Deformity 
I. 9 0 2 
II. 11 9 0 0 
III. 8 10 1 0 
_IV. ea ee 0 0 0 


overlooked. It will be recalled that these 19 
cases were exaniples of primary bacterial endo- 
carditis. In the entire necropsy series of 5215 


cases there were seven cases of acute bacterial 


endocarditis secondary to a pneumonic process 
occurring; apparently, on undamaged valves. 
The bacterial vegetations in the group of sub- 
acute endocarditis eases were distributed.as fol- 
lows: mitral valve alone, 14 cases; aortic -valve 
alone; nine; mitral and aortic valves, 19; all 
four valves, two; and other combinations, three - 


TABLE Ill 


DISTRIBUTION AND DEGREE oF UNDERLYING RHEUMATIC 
VALVULAR DAMAGE IN 17 CaAsEs OF ACUTE ENDOCAR- 
DITIS 


Number of Cases 


Degree of Mitral Aortic Pulmo- Tricus- 
Rheumatic Valve Valve nary pid 
Valvular Valve Valve 
Deformity 
I. 3 1 1 0 
II. 9 5 1 1 
III. 2 1 0 0 
IV. 1 1 0 0 


cuspid in combination, one. 


: cases. Thus the mitral valve was involved alone” 


or in combination with others in 36 cases and 
the aortic alone or in combination, in 32 cases. 


| These findings correspond with those of Thayer‘, 


Clawson’, Blumer*, and Fulton and Levine‘. 

In the acute cases, the distribution of the 
bacterial vegetations was as follows: mitral valve 
alone, eight; aortic alone, six; mitral and aortic 
in’ combination, four; mitral, aortic, and tri- 
In three cases in 


which there was rheumatic endocarditis of the 
mitral. valve, the vegetative process was pres- 
ent on the aortic and tricuspid valves without 
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evidence of an underlying rheumatic basis’. 
Thus the vegetations occurred on the mitral 
valve in 13 cases, on the aortic valve in 11, and 
on the tricuspid in one case. 


ULCERATION AND HEALING OF VALVES IN BACTERIAL 


tt every case of acute bacterial endocarditis, 
a well-defined ulcerative destructive process was 
present. This finding was absent in 37 of the 
47 cases with subacute bacterial endocarditis. 
In four cases the ulceration was slight, in two 
moderate and in four marked, resulting in per- 
- fordtion of the valves in two and in rupture 
of a cusp in one. The blood culture in two 
eases with ulceration showed streptococcus viri- 
dans, indicating that this organism alone may 
eause ulceration. Streptococcus hemolyticus 
was cultured from antemortem blood in one 
ease. This was the probable organism in an- 
other patient with an associated terminal erysip- 
elas. A streptococcus was obtained from the 
heart’s blood after death in a fifth case, and a 
pneumococcus was cultured from the pericar- 
dium and heart’s blood in a sixth. 

Evidence has been accumulated that the vege- 
tations of subacute bacterial endocarditis may 
heal to some extent. Cases have been reported 
by Weiss and Rhoads'®, in which such processes | P 
have apparently undergone complete healing. 
In going over the 5215 necropsy records atten- 
tion was directed to any description that might 
suggest a healed subacute or acute lesion of the 
valves, and eight cases with suggestive evidence 
of complete healing were noted. The following 


abnormalities were considered to suggest a} 


healed cr healing process: (1) the presence of 
large irregular calcified nodules on, and re- 
moved from, the free margin of a valve with- 
out pronounced degenerative changes in the 
vessels; (2) calcified nodules with healed ulcera- 
tive areas; (3) small calcified nodules extending 
on to the chordae tendineae and to the endo- 
cardium; (4) the presence of calcification in a 
bacterial vegetation. 


SUMMARY AND CONCLUSIONS 


4. The incidence of subacute and acute bac- 
terial endocarditis among 5215 consecutive 


Loom mecropsy examinations at the Boston City Hos- 
pital was 0.9 per cent and 0.4 per cent respec-| 8 


rely: 


A study of the interrelation between rheu- 
matic and bacterial endocarditis revealed that 
approximately one case of subacute bacterial 
endocarditis occurred to every 10 cases of rheu- 
matic heart disease ; and approximately one case 
of acute bacterial endocarditis to every 25 cases 
of rheumatic heart One case of sub- 
acute bacterial, endocarditis occurred to ap- 
proximately every four cases of fatal rheumatic 
heart disease; and one case of acute bacterial 
endocarditis to approximately every nine cases 
of fatal rheumatic heart disease. 

2. Whereas rheumatic heart disease occurred 
more frequently among females, subacute and 
acute endocarditis superimposed on rheumatic 
heart disease developed considerably more often 
in’males (ratio 3:1). 

3. The distribution of the degree of rheu- 
matic valvular damage in the 47 cases of sub- 
acute bacterial endocarditis corresponded with 
that for 474 cases of rheumatic heart disease, 
indicating that the development of subacute 


bacterial endocarditis is independent of the de- 


gree of underlying rheumatic endocarditis. 
4. The apparent infrequency of advanced 
mitral stenosis with subacute bacterial endocar- 


itis is° explained by the fact that slight or 


severe ‘‘non.active’’ rheumatic valvular lesions 
predispose equally to the development of sub- 
acute: bacterial. endocarditis; and slight lesions 
are much more common than advanced ones. 
The same factor is held responsible for the 


relatively rare occurrence of severe congestive 


heart failure and auricular fibrillation in the 
course of subacute bacterial endocarditis. 

5. Cases with morphological evidence of 
varying grades of healing of the valves were 
encountered in subacute bacterial endocarditis. 


REFERENCES 


Soma: Unpublished observations. . 
So : Rheumatic heart disease. 


Weiss, 


ma: 
ee "Incidence and role in the causation of death. 
of necropsies. Am. Heart J. 
(Dec.) 1 
3 Blumer, bacute bacterial endocarditis. 
Qtay) 1923. 

» and Levine, 8S. A.: 


7: 146 
Medicine. 2: 


Subacute bacterial iin 
pine with special tg age to the valvular lesions and 
previous history. Am. J. M. Sc. 183: 60 (Jan.) 1932. 

5 Libman, E.: The clinical Saute of subacute streptococcus 
endocarditis in the bacterial stage. 

. Amer. 2: 117, 18. 
Studies on bacterial endocarditis. 
Johns Hopkins Hosp. Rep. 22 (fasci 81): 116, 1926. 

7 Clawson, B. J.: An analysis yok two gown Md and tw 
cases of endocarditis with special reference to the sub- 
acute bacterial type. Arch 

Weiss, Rhoads, C 


é 


ealing and healed vege- 
rditis. New Eng. J. 


tative bacteria ) 
Med. 199: 70 ary 12) 1928. 


623 
ENDOCARDITIS 
1 Davis, D., and 
A study 


624 


APPENDICITIS—HOWE 


APPENDICITIS 
A Clinical and -Pathological Study 
BY HENRY F. HOWE, M.D.* 


OOD-HUMORED criticism of the surgeon 
for the frequency of his appendectomies 1s 


not wanting among his colleagues in pathology 
and medicine. They sometimes ask: ‘‘What 


would be the findings in a hundred consecutive 


cases of right lower abdominal pain operated 


on under a diagnosis of appendicitis?’’ The 
present study is of such a consecutive series 
from the Harvard Surgical Teaching Service 
of the Boston City Hospital during the months 
from November, 1931 to May, 1932. During 
this same period forty cases complaining of right 
lower quadrant pain were discharged without 
operation with diagnoses of constipation, pyeli- 
tis, gastro-enteritis, ete. The cases in our study 
were twelve years of age or over. No ‘“‘inci- 
dental’’ appendectomies in the course of opera- 
tions for other diseases are included. The series 
is small, but is presented because the data are 
- more complete than in many larger series. All 
the cases were studied and the information ob- 
tained by the writer in person. Effort has been 
exerted to observe uniform standards in eval- 
uating signs, symptoms and findings. The facts 
have been summarized with a view to establish- 
ing: (1) a working classification of the types 
of appendicitis with a detailed study of ‘‘re- 
current’’ or ‘“chronic’’ appendicitis; (2) a sug- 
gestive group of diagnostic errors; (3) a cor- 
relation between operative and pathologic find- 
ings; and (4) a correlation between clinical 
signs and these findings. ‘ 
DATA 


The data are such as can easily be obtained 
routinely in an ordinarily thorough study of 
any case of right lower quadrant pain. With 
the following facts were re- 
co 


1. Age and sex of patient. 

2. History of previous similar attacks. 

3. Interval from onset of present attack to 
admission. 

4. In female patients, interval since onset of 
last menses. 

5. Presence or absence of following symptoms 
in present attack: fainting; nausea; vomit- 
ing; constipation; diarrhea; generalized 
abdominal pain at onset; urinary symptoms; 
upper respiratory symptoms. 

6. Presence or absence of following physical 
signs on admission: tenderness; spasm; re- 
bound sign; psoas sign; tenderness by rec- 
tal or pelvic examination; palpation of a 
mass. 

7. Temperature; pulse; total leucocyte count; 
white blood cells in urine. 


*Howe—Surgical House Officer and Surgical (Harvard Teach- 
ing) Service, Boston City Hospital. For record and address 
of author see “This Week's Issue,’ page 656. 
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8. Presence or absence of the following find- 
ings at operation: free peritoneal fluid; old 
fibrous adhesions about the appendix; pus — 
or fibrin on the surface of the appendix; 
kinking or obliteration of the appendix; 
fecoliths in the appendix; position of the 
appendix as to its being retrocecal or in 
the pelvis; other pathology noted on ex- 

. Type of operation. : 

. Pathological report on tissue removed at 
operation. 

. Final Diagnosis. 

. Complications and mortality (not included 
in this paper). 

. Further study of microscopic sections of 
appendices. 


 QLASSIFICATION OF CASES 
Acute Appendicitis 
Unruptured 27 
Of these there were conditions as follows: 
11 
5 


44 cases 


With salpingitis 
Unclassified 
Ruptured 
Appendix Abscess 
Local Peritonitis 
General Peritonitis 
_ Perforated without 
Peritonitis 
Tuberculosis 


Recurrent Appendicitis 26 cases 


Among these cases conditions existed as follows: — 
Old Adhesions 
Retrocecal 
Kinked 
Fecoliths 
Obliterated 
Pin-worms 
Jackson’s membrane 
Abscess of omentum 


a 


mo woo 


Ruptured Hemorrhagic Cysts 8 
Follicular Cysts 4 


Salpingitis 
Upper Respiratory Infection 


Acute Rheumatic Fever 
Abdominal symptoms unexplained 


| 


S 


The classification given above is based on a@ 
combination of the microscopic reports from the 
Pathological Laboratory of the Boston City Hos- 
pital with observations of the gross appearances 
at operation by the writer who is a former resi- 
dent of that Laboratory. All the 27 cases termed 
‘‘Acute Appendicitis, Unruptured’’ were so re- 
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ported by the Laboratory except two which 
Of the 17 
eases of ‘Acute Appendicitis, Ruptured,’ the 
14 in which appendectomy was done were s0 


_ reported by the Laboratory, one being tuber- 


culous. The remaining 56 cases were uniform- 
ly reported ‘‘Healed Appendicitis’ in so far 
as the appendix was concerned except for men- 
tion of obliteration, fecoliths, and pin-worms. 
Of these 56 cases, gross appearances at opera- 
tion of old fibrous adhesions binding the appen- 
dix down, together with fecoliths, obliteration, 
kinking or pin-worms, seemed to justify in the 
26 cases called ‘‘Recurrent Appendicitis’’ a con- 
clusion that there was enough mechanical in- 
terference with the appendix to account for the 
severity of the symptoms. This group of 26 
cases are of the class that constitute the moot 
point in discussion of the disease, particularly 
between the surgeon and the pathologist, but 


the writer’s microscopic training in pathology 
could not altogether blind him to definite gross 


evidences of pathology in all these cases, al- 


though microscopically no evidences of inflam- 


mation appeared in any of these appendices. 
Of the remaining 30 cases the most remark- 

able feature is the frequency of ruptured hem- 

orrhagic cysts of the ovary. It is the writer’s 


belief that this percentage of such cysts is pro- 


portionately much higher than would appear in 
a larger series, but their frequency in this se- 
ries at least suggests that they are commoner 
than is ordinarily supposed. Whether lack of 
thorough exploration of the pelvis in routine ap- 
pendectomies, or some other factor, has been re- 
sponsible for failure to recognize this condition 
in the past is an interesting problem. Another 
subject for study is the observation that in seven 
of these eight cases rupture occurred in the right 
ovary. The gross appearances at operation sug- 


‘ gested ruptured corpora hemorrhagica in seven 


instances, and a ruptured hemorrhagie follicular 
eyst in the eighth. 

There were four cases in which simple fol- 
licular cysts of the ovary 1.5 em. or more in 
diameter were the only finding. There had 
been menstrual irregularities in two of these 
cases, and it seemed fair to consider the symp- 
toms referable to the ovaries in the four cases 
because of the size of the cysts. In two of the 


~ eases called ‘‘Unexplained’’ there were small 


grape-like clusters of thin-walled parovarian 
cysts. The writer does not believe that these 
could account for appendicitis-like symptoms. 
The most significant comment to be made 
about the above assortment of cases is that a 
full 30% were not appendicitis at all, and that 
18% were instances of other diseases simulat- 
ing appendicitis. No more striking support 
could be given to the idea that it is folly to re- 
move a negative appearing appendix without 
enlarging the incision sufficiently to make a 


thorough exploration of the abdominal cavity. 
To be able to show a patient a negligible ab- 
dominal scar postoperatively is never so impor- 
tant as the ability to tell him, or her, that in 
your best judgment the symptoms will not re- 
eur. An esthetic incision is a poor alibi for 
failure to eure disease. 


DIVERGENT VIEWS OF RECURRENT APPENDICITIS | 


The difficulty of establishing a pathological 
classification of appendicitis which will correlate 
with the surgeon’s observations clinically or at 
operation, arises from the difference in the sit- 
uations in which the pathologist and the surgeon 
examine the appendix. The surgeon having 
struggled to free up an appendix from dense old 
adhesions that bind it down, kinked like a fish- 
hook, to the retrocecal fossa, is considerably per- 
turbed to receive the pathologic report of 
‘“*Healed Appendicitis’’ which is in no way dis- 
tinguishable from a report on another appendix 
which was entirely negative in appearance. Why 
should there be this discrepancy? The explana- 
tion is that most pathologists rely principally 
on the microscopic findings for their diagnoses. 


-The appendix arrives at the laboratory flattened 


out, with the checkerboard of a gauze texture 
well imprinted into its once glistening surface. 
It then becomes a difficult matter to identify 
adherent tags of scar in the gross examination, 
and if there are no evidences of a fecolith or 
an obliteration of the lumen, the mechanical ef- 
fects of combined adhesions and kinks do not 
become evident to the pathologist. The micro- 
scopic section reveals no ulceration of the mu- 
cosa, no leucocytes in the muscularis, and usu- 
ally no definite accumulation of lymphocytes. 
The adhesions are for the most part too thin 
to constitute an abnormal microscopic finding, 
even if still present and not all stripped away 
at operation. Consequently many pathologists 
adopt the blanket report of ‘‘Healed Appen- 
dicitis’’ and leave the issue as to whether there 
was pathology present to the operative record. 


It becomes evident that an honest study of 
any series of ‘‘chronic’’ or ‘‘recurrent’’ appen- 
dicitis involves the pathologic judgment of the 
surgeon in making his fair or unfair estimate 
of the degree of abnormality in an appendix 
as he finds it at operation. Oftentimes he has 
had no pathologic training. Hence the path- 
ologist lifts his eyes occasionally at the whole — 
notion of chronic appendicitis. The perturbed 
surgeon and the skeptical pathologist combine 
unfortunately to throw discredit on the very 
existence of the disease entity. Meanwhile the 
patient suffers from what he considers is a very 
real ailment. We cannot emphasize too strongly 
that when the symptoms and the operative and 
the pathologic findings are taken together, the 
disease entity becomes apparent and real. These 
patients do have symptoms, symptoms often in- 
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distinguishable from full-fledged acute appen- 
dicitis. In the great majority of cases the find- 
ings at operation satisfactorily explain these 
symptoms, and usually justify the operative pro- 
cedure entirely aside from the argument that 
operation prevents a later acute process in the 
appendix. We are convinced also that there is a 
very characteristic microscopic finding in many 
of these cases, which is sufficiently reliable to 
distinguish most of themh from negative appen- 
dices. 


THE MICRO-PATHOLOGY OF RECURRENT 
APPENDICITIS 


Something of the dilemma that the bound 
down appendix presents to the pathologist has 
been already described. The pathologist thinks 
of the cardinal signs of inflammation as necrosis 
and leucocytic infiltration. Neither is present 
in these appendices. Frequently there are ac- 
cumulations of lymphocytes in the lymphatic 
capillaries of the muscularis and serosa, but this 
finding is quite inconstant and often occurs in 
what to the surgeon appear to be entirely nega- 
tive appendices. This was proved in numerous 
instances in this series. 

We have referred above to the gross evidences 
of appendiceal obstruction in many of these re- 
current cases. Over and over again surgical 
writers suggest that pain arises from mechani- 
eal obstruction and distention of the appendix 
by fecoliths, kinking or obliteration of the lu- 
men. Usually the argument ends at the surgical 
level, however. It should not do so. If there is 
distention of the appendix, the microscopic pic- 
ture of distention should appear in the stained 
section of the appendix. This is a simple prob- 
lem to determine in such a series as the pres- 
ent one, where the operative findings are known, 
and the degree of probable gross obstruction can 
be evaluated. If there is sufficient obstruction 
of an appendix to produce pain, and the sup- 
position is borne out by finding a bound down 
appendix, the evidences of distention should still 

present microscopically even though the or- 
gan has suffered some handling. 

The mechanical responses of an intestinal vis- 
cus to obstruction are twofold. Peristalsis is ex- 
cited, and secretion, presumably with a view to 
washing away the obstruction, is increased. An 
obstruction of the gall bladder produces colicky 
peristalsis and gross hypersecretion of mucus in 
‘its early stages. - In the appendix as received by 
the pathologist there is no very good gross or 
microscopic method of estimating whether peris- 
talsis was effective in emptying the organ, and 
gross mucus is a rare finding in the appendix. 
It is easy to recognize microscopically the degree 
_of secretory activity of the mucus glands of the 
appendix, however, and to make a rough esti- 
mate of intra-appendiceal pressure, of which 
‘these glands serve as a sort of barometer. The 


“4 


secreting cells are a single row of cylindrical 
goblet-cells lining straight tubular glands. Nor- 
mal secretory activity is indicated by round or . 
slightly oval clear vacuoles appearing in 
cytoplasm bordering the lumen of the gland in 
occasional cells throughout the gland. The lu- 
men also contains a few round or oval globules 
of secretion. This is the usual normal picture 
throughout the appendix, though occasional in- 
dividual glands may normally give an appear- 
ance of distention with mucus or of absence of 
activity. 

In going over the microscopic sections of the 
appendices in this series, the writer was struck 
by the fact that in most of the early acute ap- 
pendices where the mucosa was not yet de- 
stroyed, the goblet-cells in one or more of the 
cross-sections of the appendix were almost uni- 
versally distended by large cylindrical vacuoles 
extending deep into the peripheral portion of 
the cells, sometimes even displacing the nuclei 
to one side. This is the usual microscopic pic- 
ture in obstruction of secreting glands. Turn- 
ing then to the slides of the recurrent appen- ~ 
dices, the findings were not so consistent, but. 
it was recognizable that cases where the appen- 


dix, in addition to being bound down, also had 


a kink, an obliteration or a fecolith, usually 
gave the same picture of hypersecretion and 
distention of the glandular epithelium with mu- 
cus that the acute cases had demonstrated. Usu- 
ally the lumen of the gland was almost or quite 
closed by distention of the goblet cells with mu- 
cus, and this finding tended to be constant 
throughout all parts of a section rather than 
merely occasional in a few glands. Such a sit- 
uation certainly suggests intra-appendiceal 
pressure sufficiently severe and long-standing to 
impair temporarily the free drainage of the 
tubular glands, and where this appearance is 
universal throughout a section it seems fair to 
assume that the corresponding segment of the 
appendix is distended by something more in- 
tense and more prolonged than the pressure of 
normal peristalsis. 

This picture of universal mucous distention 
was found typically in 57% of the recurrent 
appendicitis cases. The remainder varied all the 
way from an appearance of moderate disten- > 
tion to that of normal secretion. The 30 cases 
in which the appendix was presumably negative 
showed only occasional instances of glandular 
distention. No reliable control series of inci- 
dental appendectomies has yet been studied, 
and the only trustworthy conclusion that can 
therefore be drawn from these observations, is 
that it is possible through microscopic study 
of the secretory activity of the appendix to 
identify the most marked cases of ‘‘Obstruc- 
tively Healed Appendicitis.’’ Of the eighteen 


eases which showed this microscopic finding, 
eleven were cases with fecoliths, gross oblitera- 
tion or kinking of the appendix. Mucous dis- 
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tention was present microscopically in 83% of 
the kinked appendices, all of the partially 
obliterated appendices, and in all of the cases 
with fecoliths. This should be a welcome bit of 
pathologic support for those surgeons who have 
speculatively concluded that recurrent appen- 
dicitis is often a disease of mechanical origin; 
it should also be considered a suggestion as to 


the character of the earliest stage of acute ap-| Recurrent 


pendicitis. 
CLINICAL STUDY 


In the following tables the figures represent 
percentages of cases of each disease group rather 
than of the whole series. The conclusions given 
are in some instances to be discounted because 
of the small number of cases which they repre- 
sent. All these conclusions apply only to dif- 
ferential diagnosis among the four conditions 
rather than between them and other abdominal 


conditions. 
AGE INCIDENCE 
12-21 22-31 32-41 42+- 
yrs. yrs. yrs. yrs. 
Acute Ruptured 41 12 18 29 
Acute Unruptured 8 
Recurrent 4 


‘Ruptured Hemorrhagic 15 to 25 
Conclusions: 


1. Ruptured acute appendicitis tends to occur 
most frequently between the ages 12-21 and 
in adults above 40. 

2. The incidence of both acute and recurrent 
appendicitis is greatest in the age group 12-21. 

3. Ruptured hemorrhagic cysts of the ovary 
tend to be confined to the ages 15-25. 


Previous ATTACKS AND BouND-DOWN APPENDICES 
Prev. No Prey. Adhe- No Ad- 
Att. Att. sions hes. 
Acute Ruptured 12 88 29 71 
Acute Unruptured 33 66 22 78 
Recurrent 56 44 96 4 
Conclusions: 


1. Both ruptured and unruptured acute appen- 
dicitis tend to occur in the first attack in a 

nonadherent appendix. 

2. There is a tendency to direct correlation be- 
tween the ability to elicit a history of previ- 
ous attacks and the operative finding of old 

_ fibrous adhesions about the appendix. 


NAUSEA AND VOMITING 


Nausea No Vomit- No * 
Nausea ing Vomit- 


ing 
Acute Ruptured 88 12 71 29 
Acute Unruptured 81 19 78 22 
Recurrent 70 30 39 61 
Rupt. Hemorrh. Cyst 62 38 50 50 
Conclusions: 


1. Nausea is characteristic of all forms of ap- 
pendicitis and of ruptured hemorrhagic 
ovarian cysts, but vomiting suggests saute: 


appendicitis. 


2. Vomiting occurs, however, in from a third to 
a half of the recurrent appendicitis and hem- 
orrhagic cyst cases also. 


CONSTIPATION AND DIARRHEA 


Constip. No Diar- No 

Constip. rhea  Diar- 

rhea 

Acute Ruptured 44 56 0 100 
Acute Unruptured 52 48 28 72 
n 54 46 0 100. 

Rupt. Hemorrh. Cyst 25 75 25 75 


Conclusions: 
~1. Constipation is of no assistance in differ- 
ential diagnosis of these four conditions. 
2. -Gastro-enteritis being ruled out, diarrhea 
sometimes suggests acute appendicitis. 


URINARY SYMPTOMS AND WBC IN URINE 


G. U. No WBC No 
Sympt. G. U. 
Sympt. 
Acute Ruptured 12 88 27 73 
Acute Unruptured 4 96 19 81 
Recurrent 13 87 8 92 
Rupt. Hemorrh. Cyst 25 75 0 100 
Conclusions: 


1. Urinary symptoms are occasional in all these 
es. 


cas 

2. In only 7% of the retrocecal cases were there 
urinary symptoms. One of these was a rup- 
tured acute and the other a recurrent appen- 
dicitis. A different 7% of the retrocecal ap- 
pendices showed leucocytes in the urine, 
both these cases being acute appendicitis. 


Uprer RESPIRATORY SyMPTOMS 


Cold, Sore No Cold 
Throat or 8S. Thr. 
Acute Ruptured 29 71 
Acute Unruptured 4 96 
Recurrent 21 49 
Rupt. Hemorrh. Cyst 13 87 
Conclusion: 


1. Upper respiratory infections are frequent in 
— acute ruptured and recurrent appendi- 
t 


TIME FROM ONSET To HospPiItaL ADMISSION 
1-12 12-24 24-48 2-4 4-7 7 
hrs. hrs. hrs. days days days 


Acute Ruptured 12 12 48 6 6 


Acute Unrupt. 29 26 26 15 4 0 
Recurrent 8 4 8 20 20 40 
Rupt. Hemorrh. Cyst 37 37 0 13 0 13 


Conclusions: 


1, An acute appendicitis which ruptures does so 
most frequently between 24 and 48 hours after 
the onset of symptoms, but may do so as 
early as five hours. 

2. All acute cases that entered more than one 
week after onset had formed appendix ab- 
scesses. 

3. Acute unruptured appendicitis patients tend 
(in Boston) to enter a hospital within 48 
hours after onset. Those with recurrent at- 
tacks tend to apply for admission at a longer 
interval than two days after onset, and most 
frequently after a week of symptoms. 

4. Patients with ruptured hemorrhagic cysts of 
the ovary usually enter within 24 hours of 
onset. 


— 
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GENERALIZED PAIN Prrceping RLQ PAIN 


Pain 
Acute Ruptured 87 13 
Acute Unruptured 85 15 
Recurrent ‘40 60 
Rupt. Hemorrh. Cyst 50 50 


Conclusion: 
Generalized abdominal pain preceding the 
right lower abdominal pain usually suggests 
acute appendicitis although it is frequent also 
in recurrent appendicitis and ovarian hemor- 


rhage. 
SPASM AND REBOUND SIGN 
Spasm No Re- No Re- 
Spasm bound bound 
Acute Ruptured 100 0 71 29 
Acute Unruptured 100 0 79 21 
Recurrent 35 65 16 84 


Rupt. Hemorrh. Cyst 63 37 71 29 
Conclusion: 

Positive muscular rigidity and rebound 
sign are usually coincident, and when pres- 
ent are almost diagnostic of acute appendi- 
citis, but are usually present also in cases of 
ruptured hemorrhagic ovarian cysts. It is 
this similarity which makes the two diseases 
so difficult to distinguish. 


Psoas SIGN AND TENDERNESS BY RECTUM 


Psoas Rectal No 

Psoas Tend. Rect. 
Ten 
Acute Ruptured 57 43 69 31 
Acute Unruptured _ 60 85 15 
Recurrent 95 50 » 60 
Rupt. Hemorrh. Cyst 9 75 86 14 


Conclusions: 


1. A positive psoas sign is useful only as a con- 
firmation of a rather severe degree of acute 
appendicitis. Its occasional occurrence in 
ovarian hemorrhage is again confusing. 
Right-sided tenderness by rectal or pelvic 
examination is consistent with any one of 
these four conditions, but is most suggestive 
of acute appendicitis or ruptured corpus hem- 
orrhagicum. 


ToTaL LEvucocyTE Count 


5-10000 11-14000 15-19000 20000-++ 


Acute Ruptured 0 18 41 31 
Acute Unruptured 4 19 58 19 
Recurrent 30 43 19 8 
Rupt. Hemorrh. Cyst 25 50 25 0 
Conclusions: 


1, A white count of over 15000 is strongly sug- 
gestive of acute appendicitis, although one 
acute case in the series showed only 5000. 

2. A white count of less than 15000 suggests re- 


current appendicitis or ovarian hemorrhage, | 


although counts of 20000 or above do occur 
in the former. 
8. Counts of 20000 or above usually indicate a 
. gangrenous or ruptured appendix, in the ab- 
— of any additional active focus of infec- 
n. 


PULSE 

60-80 81-99 
Acute Ruptured 12 12 76 
Acute Unruptured 14 55 $1 
Recurrent 33 38 29 
Rupt. Hemorrh. Cyst 25 50 25 


| Conclusions: 


1. The pulse taken in the admitting room is of 
very little value unless judged in association 
with the personality and emotional state of 
the patient. 

2. A pulse of over 100, subject to the above — 
qualification, is quite suggestive of a rup- 
tured appendix. 


97-98.9 99-99.9 100+- 
Acute Ruptured 16 16 68 
Acute Unruptured 0 66 34 
Recurrent 20 80 0 
Rupt. Hemorrh. Cyst 0 100 0 
Conclusions: 


1. The great majority of admission tempera- 
tures fall between 99 and 100 degrees, and no 
reliable conclusions can be drawn from this 
group. 

2. Temperatures above 100 suggest acute ap- 
pendicitis, probably ruptured, unless there is 
some additional infectious focus. 


Gross PATHOLOGY OF APPENDIX 


Kink- Obliter- Feco- Adhe- 

ation liths sions 
Acute Ruptured 0(?) 0(?) 6 20 
Acute Unruptured 4 7 11 22 
Recurrent 24 20 12 96 
All other Cases 3 3 0 3 


Conclusions: 


1. Kinking, obliteration and fecoliths of the 
pendix occur occasionally in acute appendi- 
citis, but much more frequently in recurrent 
-appendicitis. They are definitely more fre- 
quent in both than in the average run of 
cases subjected to laparotomy. 

2. Acute cases with fecoliths tend to show a 

higher white count than other acute cases. 

Only about a fourth of acute cases, whether 

ruptured or not, occur in appendices bound 

down by old adhesions. 

4. Of the cases which show definite gross evi- 
dence at operation of old fibrous adhesions 
about the appendix, 58% show also gross ob- 
struction by fecoliths, obliteration or kink- 
ing. This 58% is almost identical with the 
57% that show microscopic evidence of mu- 
cous distention. 


RETROCECAL AND PELVIC POSITIONS OF APPENDIX 
Retrocecal Pelvic Neither 
Ret. Nor 
Pel. 
| Acute Ruptured 29 12 59 
Acute Unruptured 41 18 41 
Recurrent 50 Ft) 50 
| All other cases 6 6 -88 


Conclusions: 


1. Both retrocecal and pelvic positions of the 
appendix are vastly more frequent in dis- 
eased appendices than in those removed in- 
cidentally to other operations. 

2. The retrocecal appendix appears to be more 
susceptible to pathology than that situated 
in the pelvis. 


OTHER DATA OBSERVED 


There was no observable correlation in any of 
these cases, ovarian included, with any particu- 
lar portion of the menstrual cycle. The corpora 
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hemorrhagica varied at admission from one day 
after onset of the menses to one day previous 
to onset, and there was no tendency of the cases 
to z grouped in any particular phase of the 
eycle. 

Sex was not found to be an important fac- 
tor in acute or recurrent appendicitis, but the 
unexplained cases were more commonly females 
than males. 

In only one case of ovarian hemorrhage was 
there a history of fainting at onset. One of 
the acute appendicitis cases also gave such a 
history. 

It is interesting to observe that only two of 
the 44 acute cases were reported pathologically 
as in the healing stage, in view of the fact that 
17 were ruptured. This is susceptible to two 
interpretations: (1) that the possibility of re- 
eovery from acute appendicitis without opera- 
tion lies most commonly in resolution of a lo- 
ealized peritonitis or abscess rather than in 
healing of the appendiceal process without rup- 
ture; or (2) that those cases which would 
heal without rupture nowadays come to opera- 
tion before a healing stage has begun. If the 
- first alternative is accepted, we must assume 
that most of the 26% of recurrent appendicitis 
cases went through the stages of rupture and 
resolution of an abscess in the course of heal- 
ing. The character of the histories of previous 
attacks, and the type of adhesions in which most 
of these recurrent appendices were found, belie 
this theory of healing, and the writer believes 
rather that many of our acute cases would heal 
without rupture if not operated on, and pass 
on into the secondary or recurrent stage of ap- 
pendicitis. 

EXCEPTIONS 


There is no disease in which the average pic- 
ture can lead one farther astray in diagnosis 
than appendicitis. No-more than two or three 
out of the 44 acute cases cited could be said 
to be textbook illustrations of acute appendici- 


tis. For this reason tables of averages such as 
the above are gross misrepresentations unless 
some of the striking exceptions are noted along 
with them. The table which appears below will 
serve to illustrate some of these: 


SUMMARY 


Data collected in one hundred consecutive 
cases operated on with a diagnosis of appendi- 
citis by the Fifth Surgical Service of the Bos- 
ton City Hospital are presented, together with a 
discussion of the pathological and clinical as- 
pects of the disease which they suggest. 

The following working classification of ap- 
pendicitis is suggested: 1. Acute Appendicitis, 
Ruptured, 2. Acute Appendicitis, Unruptured, 
3. Reeurrent Appendicitis, the last-named to 
include those cases which by a combination of 
operative and pathologic examination can fair- 
ly be said to contain such pathology as, by ob- 
struction or interference with the proper empty- 
ing of the appendix, should cause right lower 
abdominal pain. Microscopic evidence is given 
in support of the notion that such obstruction 
exists in over half of these cases, in the form 
of mucous distention of the tubular glands. The 
clinical data indicate that a history of previous 
attacks and nausea without vomiting in a patient 
who has had symptoms for more than 48 
hours in the right lower abdomen without ap- 
pearing acutely ill, together with a white count 
of 11-14,000, no spasm or rebound sign, but 
marked tenderness, suggests the a of re- 
eurrent appendicitis. 

The data do not include follow-up evtet to 
determine whether the operative treatment gave 
permanent relief of symptoms. The classification 
is suggested as an attempt to clarify the group 
of pathological conditions usually termed 
chronic appendicitis under a reasonable physi- 
ological etiology judged by microscopic evi- 
dence. 

The data are so marshaled as to bring out 
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certain useful diagnostic principles such as 
should be useful in the examining room. 

A confusing group of cases of ovarian hemor- 
rhage is presented and compared with the cases 
of appendicitis. 

It is demonstrated that the diagnosis of ap- 
pendicitis is about 70% accurate, and that in 
about 12% of cases laparotomy does not reveal 
the diagnosis. 

Finally, the observations i in this series tana to 
confirm the idea that appendicitis is usually a 
recurring disease. Furthermore they suggest 


that it is ordinarily a disease of primary acute 
and secondary recurrent phases. Only occa- 
sionally is the secondary phase also acute. In- 
asmuch as more than a third of the operated 
cases of the disease are in the recurrent phase, 
however, it is obvious that many primary acute 
attacks still go unrecognized, or at least unop- 
erated. Whether operation in all the recurrent 
eases here cited was necessary at the time is 
debatable, but that in all these cases a recurring 


disease was checked at the source is undeniable. 


ATROPINE AS A DIAGNOSTIC AID IN APPENDICITIS 


BY FRANCIS M. 


HE progressive increase in the incidence and 

mortality of appendicitis during the twen- 
tieth century has been the just cause of great 
concern in the minds of surgical leaders the 
world over. It is a reflection on our profession 
that the United States with over seven thousand 
well-equipped hospitals, adequate transportation 
facilities and an abundance of well-trained sur- 
geons in nearly every community should lead 
the world in deaths from this acute abdominal 
disease and should have a mortality rate twice 
that of England and Wales. The Metropolitan 
Life Insurance Company estimates that during 
the past three decades the mortality from ap- 
pendicitis in the United States has increased 
more than 50 per cent until it now annually 
élaims as victims over twenty-five thousand per- 
sons and ranks second only to cancer as a cause 
of death from surgical diseases. The incidence 
of acute appendicitis is greatest between the ages 
of ten and thirty. When we realize that the 
majority of deaths from this disease occurs 
among individuals in the prime of life, the trag- 
edy becomes even greater. 

Lack of interest on the part of the profession 
cannot be held entirely responsible for this state 
of affairs. Scarcely a year passes without the 
subject being discussed in every local and state 
medical society while over 2500 articles on ap- 
pendicitis appeared in the world’s literature in 
the past decade. The importance of early oper- 
ation and the dangers inherent in delay have 
been heralded among the profession. Both lay- 
man and physician have been taught that it 
is criminal to use cathartics or opiates in the 
presence of undiagnosed abdominal pain. Four 
years of organized publicity warning against 
the dangers of indiscriminate use of laxatives 
lowered the mortality rate 16% in Philadel- 
phia. 

Wilkie has pointed out that the acute disease 
is of two distinet types, the one an infective in- 
flammation of the wall of the appendix, the 
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other a sudden obstruction of the lumen of the 
organ with the blocking of the toxic appen- 
diceal contents—really a form of intestinal ob- 
struction. The clinical picture in the first type 
is that of an inflammatory lesion within the ab- 
domen, with the well-known symptoms of in- 
creased pulse and temperature, vomiting, pain 
and local tenderness which render diagnosis in 
the vast majority of cases relatively easy. : 
The picture in the second type is totally dif- 
ferent, for here we have the sudden onset of 
spasms of pain, usually with vomiting, without 
any increase in temperature or pulse rate. For 
the first few hours the patient does not appear 
to be acutely sick and except for the recurring 
colic does not complain. Only careful examina- 
tion will disclose the sharply localized tender- 
ness that is diagnostic. Necrosis and perfora- 
tion proceed at a rapid rate in this obstructed 
type, and often there is a diffuse peritonitis in 
less than twenty-four hours from the onset of 
the first symptom. Since 90 per cent of all 
deaths from appendicitis occur in this rapidly 
fulminating type of case, we must make every 
effort to diagnose and operate on this group of 
cases before perforation takes place. We must 
emphasize the acute emergency presented by 
this second group and render its early diagnosis 
more certain. 


What diagnostic points deserve more careful 
consideration? The late John B. Murphy first 
stressed the importance of the proper sequence 
of symptoms in making a diagnosis of acute ap- 
pendicitis. Abdominal pain, followed by nausea 
and vomiting with a ‘subsequent area of local 
tenderness over McBurney’s point is the classi- 
eal order of events. Rigidity, fever and leuko- 
eytosis usually follow in rapid order in the first 
type of appendicitis. The findings vary and the 
|elinical picture is often very different in the 
second type. Bower, in his study of both types 
of the disease in Philadelphia, found that pain 
was the only constant symptom. The history 
of sudden onset of cramp-like abdominal pain 


should always be sought. The significance of 
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recurring colic, however mild, cannot be over- 
looked if we are to improve our early diagnosis 
in this second type, the obstructive form of acute 
appendicitis. 

Of all the symptoms and signs found in both 
types of acute appendicitis, pain and tender- 
ness are the most difficult to measure and eval- 
uate. One patient will complain of severe pain; 
another passes lightly over it and tends to dis- 
regard it. Both may have an acute gangrenous 
appendix or, on the other hand, only an acute 
gastro-enteritis. How can we differentiate these 
conditions in the early stages? Are there any 
further diagnostic aids? 


We have found the use of atropine to be of 
great value in differentiating the pain and ten- 
derness due to acute appendicitis and that due 
to other conditions. As we find no mention of 
the routine use of atropine as a diagnostic aid 
in appendicitis in the literature, we take this 
opportunity to record our experience, and trust 
that it may be of value to others. 

Atropine sulphate has been very widely used 
in this country as a medication given prelim- 
inary to the administration of an inhalation an- 
esthetic. Its power to prevent and arrest ex- 
cessive mucous secretion in the upper respira- 
tory passages has been well known for many 
years. The ophthalmologists have taken advan- 
tage of its power to dilate the pupil and the 
pediatricians and a few internists have used it 
in the treatment of spasmophilia, but the profes- 
sion as a whole has not fully realized its value 
as an antispasmodic and as a diagnostic aid in 
intestinal colic. To our knowledge, Dr. Mar- 
shall Bailey was the first to use this drug in 
diagnosis although others may rightly have prior 
claim. In any suspected case of appendicitis, 
the patient, if an adult, is given 1/100 grain of 
atropine sulphate. The drug is given by mouth 
unless the patient is nauseated when it is 
given by the subcutaneous route. One half hour 
later he is given an enema of two quarts of 
warm soap suds. After the enema is expelled 
the abdomen is carefully palpated and if an 
area of distinct localized tenderness persists in 
the region of the appendix a positive diagnosis 
should be made. If the enema has been only 
«partially expelled and the entire cecum feels 
full or emits a gurgling sound on palpation, the 
atropine and enema may be repeated to ensure 
a thorough emptying of the large bowel. If 
either pain or local tenderness persists after 
this procedure we feel justified in making 4 di- 
agnosis of appendicitis. 

We have used this method for four years in 
-@ series of over 300 cases complaining of acute 
abdominal pain. Of the 86 cases operated upon 
on the basis of the test, all but one have shown 
- definite evidence of acute appendicitis. Of the 
cases with negative findings, which were not 
operated upon, none developed acute appen- 


dicitis. Patients with food poisoning, infectious 
colitis, and other forms of gastro-enteritis have 
been given prompt relief from their discomfort 
by the administration of atropine which has 
often been repeated two or three times. 

In the first type of appendicitis the onset of 
pain is usually very mild and the pain gradual- 
ly increases in severity so that by the time the 
doctor is called the patient is conscious of defi- 
nite pain and will admit it. In early diagnosis 
of this type we have found the use of atropine 
helpful in differentiating the colic due to en- 
téritis, colitis or food poisoning and that due 
to a real inflammatory process. Pain and ten- 
derness from appendicitis persist while discom- 
fort due to other causes disappears after the 
intestinal tract is emptied. 

It is in diagnosis of the obstructive type of 
appendicitis, however, that we find atropine to 
be of the greatest value. Sudden onset of pain 
in this type of case is usually the initial symp- 
tom. This is caused by the sudden complete 
obstruction of the lumen of the appendix with 
rapid shutting off of the blood supply. This 
pain, however, is often very transitory and when 
the patient is seen a few hours later he will 
deny having any pain and only the most careful 
abdominal and rectal examinations will elicit 
the sharply localized tenderness that is diag- 
nostic. Persisting tenderness over the appendix 
in an adult male after the use of atropine and 
an enema should never be disregarded. If the 
tenderness has been preceded by sudden onset 
of pain, appendicitis is present in at least 90 
per cent of the cases. 

There are three variable diagnostic signs and 
symptoms which should be emphasized in the 
diagnosis of appendicitis. They are nausea, 
fever and tenderness. Distinct nausea and 
vomiting are not always present in an acute 
attack of appendicitis and for this reason an at- 
tack is sometimes overlooked when the patient 
is first seen. If the patient has not taken food 


‘or drink for several hours, his stomach will 


probably be empty and he will not vomit. It 
may be extremely difficult to obtain even an ad- 
mission of anorexia. This is especially true of 
vigorous young adults who have a rather fat 
mesentery, and omentum which covers the ap- 
pendix and protects it from direct contact with 
the sensitive parietal peritoneum. The retro- 
cecal appendix often is so covered as to give 
very little peritoneal irritation. Such individu- 
als will often flatly deny having any nausea 
and only careful direct questioning reveals that 
they have eaten nothing for the previous twenty- 
four hours. How often the medical man and 
layman alike maintain, ‘‘He has not vomited; 
he cannot have appendicitis.’’? People with a 
history of sudden onset of cramp-like abdominal 
pain should be carefully investigated for other 
evidences of acute appendicitis even though they 
have not vomited. This is true in both the in- 
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flammatory and the obstructive types of the 
disease. 

It is not always appreciated that fever is un- 
common in the early stages of acute appendici- 
tis. Royster states that with the onset of an 
acute attack the temperature is not elevated, 
but before thirty-six hours have elapsed a rise 
will be noted. In the last 50 cases of acute ap- 
pendicitis operated upon in private practice, 
we have been impressed by the absence of tem- 
perature in eight cases. In two cases with gan- 
grene the temperature was subnormal. The 
usual temperature in the early stages of inflam- 
matory appendicitis is less than 100° Fahren- 
heit. In obstructive cases the temperature as a 
rule is normal or subnormal. The tempera- 
tures taken by rectum are always more reliable, 
especially in children. The absence of fever 
should never prevent one from making a diag- 
nosis of acute appendicitis if other symptoms 
and signs are present. If we are to reduce mor- 
tality we must often operate in the absence of 
fever. | 

By far the most valuable diagnostic sign is 
localized tenderness over the inflamed appen- 
dix. At times this is best found by abdominal 
palpation, although, with a retrocecal or pelvic 
appendix, rectal examination is of greater aid. 
Both abdominal and rectal examinations should 
always be done. Frequently the examiner is 
unable to elicit sharply localized tenderness be- 
cause of a generalized sense of resistance 
throughout the abdomen. This is especially true 
when the attack has begun with rather marked 
retching and vomiting and the patient’s entire 
abdomen is sore and held firmly. It is also very 


difficult to teach athletic young men with well- 
developed abdominal muscles to relax. Often the 


ingestion of alcohol in various forms masks the — 


disease and complicates the picture, making ab- 
dominal examination of the utmost importance. 
The use of atropine followed by an enema has 
been of the greatest help to us in these cases, for 
the voluntary spasm disappears, the patient re- 
laxes and true tenderness, if present, can be well 
localized. In the obstructive type of appendici- 
tis in the early stages, tenderness is often the 
only positive physical finding and failure to de- 
tect it spells disaster. 

Fear of operation often deters the patient 
from seeking medical advice early, while just 
fear of a mistaken diagnosis with an unneces- 
sary operation often hinders the medical: man 
and younger surgeon in making an early diag- 
nosis. If we are to operate early and reduce the 
mortality so largely caused by this rapidly ful- 
minating type of case, we must abolish this fear 
and use every aid to make early diagnosis more 
certain. : 

SUMMARY 


The gradual increase in mortality from ap- 
pendicitis is largely due to delay in operation. 
Much of this delay may be attributed to failure 
to recognize early the obstructive type of ap- 
pendicitis. Symptoms are variable in this type 
and pain is the only constant symptom. The 
use of atropine sulphate is a distinct aid in de- 
termining the presence of local tenderness early 
in the course of the disease. Definite nausea and 
vomiting frequently do not occur in the dis- 
ease, and absence of fever is common. 


BETTER GAS ANESTHESIA 
The Carbon Dioxide Absorption Method 


BY PHILIP D. WOODBRIDGE, M.D.* 


WASTEFULNESS OF OLD METHOD 


HE role of oxygen. With the usual method 

of administering anesthetic gases such as 
nitrous oxide or ethylene, with or without ether, 
a eontinuous or intermittent flow of the gas 
mixed with oxygen is supplied to the patient 
throughout the course of anesthesia. As Wa- 
ters” 1® has pointed out, the oxygen serves two 
purposes : the first, to support life by meeting the 
needs of oxidation of the body, and the second, 
to dilute the anesthetic agent. The first func- 
tion is to prevent asphyxia, the second, to pre- 
vent too powerful an action of the anesthetic 

. Because oxygen is used to perform both 
functions, they are frequently confused; never- 
theless they are really quite distinct. The di- 
luting could probably be done with any inert 
t, Lahey 


Clinic. For record and 
’s Issue,’ page 656. 


address of author see “This Week 


gas as well as with oxygen. Nitrous oxide is 
so weak an anesthetic agent that more than suf- 
ficient oxygen to prevent asphyxia is almost 
never needed. In fact in giving nitrous oxide 
unsupported by ether or sedative drugs, it is 
difficult or impossible to give enough oxygen to 
supply fully the body’s metabolic requirements 
without diluting the gas so much that anesthe- 
sia is interfered with®”3*1%, Qn the other 
hand, when nitrous oxide or ethylene is com- 
bined with ether or avertin or with sedative 
drugs in large doses, or again when a more pow- 
erful gas such as acetylene is used, then an 
amount of oxygen merely sufficient to keep the 
patient pink and to meet his metabolic needs 
will frequently permit too deep anesthesia to 
develop. Under these conditions additional oxy- 
gen must be given to perform the second func- 
tion—that of further diluting the anesthetic 


agent. 


| 


dioxide (Fig. 5D). 
‘ened because the anesthetic gas (nitrous oxide 
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Fractional rebreathing. In the usual adminis. 
tration of gases they pass from the mixing cham- 
ber of the machine to the rebreathing bag. With 
some machines this is attached directly to the 
mask, with others it is fastened to the body of 
the gas machine and connected to the mask by a 
tube of such large caliber that the patient may 
easily rebreathe through it. The bag, the mask, 
and the large connecting tube, if any, I shall 
refer to as the reservoir. A constant flow of 
fresh gas is supplied to the reservoir, the patient 
inhales from and exhales into the reservoir, and 
the excess gas passes out through an escape 
valve on the mask. It is often thought that the 
size of the aperture in the escape valve con- 
trols the amount of rebreathing. In the long 
run, however, this is not true. The amount of 
rebreathing depends rather on the volume of 
flow of gas from the machine to the reservoir. 
If this flow is as great as the patient’s respira- 
tory volume, there will be practically no re- 
breathing (Fig. 5A). If the minute volume 
flow from the machine is half the minute res- 
piratory volume, half of each inhalation will be 
of rebreathed gas; if the flow is one-quarter the 
minute respiratory volume, there will be three- 
quarters rebreathing (Fig. 5B). Such condi- 
tions are referred to as fractional or partial re- 
breathing. The size of the aperture in the es- 
cape valve merely controls the pressure in the 
reservoir. 


Need of constant flow. The question arises: 
How rapidly shall gas be made to flow into the 
reservoir? If its rate were to equal the min- 
ute respiratory volume, breathing would be very 
quiet because no carbon dioxide would be in- 
haled and gas anesthesia would be very expen- 
sive because of the large amount of gas used. 
With the degrees of fractional rebreathing or- 
dinarily used, the cost varies from $1.50 to $5.00 
an hour. Occasionally anesthetists employ com- 
plete rebreathing for a few minutes at a time 
for the sake of economy (Fig. 5C). This is done 
by closing the eseape valve and shutting off 
completely the flow of gases from the machine 
for a limited period. During this time the pa- 
tient gradually exhausts the oxygen in the re- 
breathed mixture and replaces it with carbon 
Anesthesia is not light- 


or ethylene) in the reservoir stays in equilib- 


‘rium with that in the blood; but anoxemia and 


hyperpnea progressively increase. The anes- 
thetist is forced to resume the administration 
of gas by two factors: lack of oxygen and ac- 
cumulation of carbon dioxide. 
Herein lies the key to the answer to the ques- 
tion of how rapidly gas shall be supplied from 
the machine. It must flow fast enough to pre- 
vent depletion of oxygen and undue accumula- 
tion of carbon dioxide in the reservoir. The 
depletion of oxygen can be prevented merely 


by supplying oxygen. Why need the anesthetic 
gas also be supplied? For no other purpose 
than to meet the second requirement, namely, 
to wash out the carbon dioxide. The sole func- 
tion of the additional anesthetic gas supplied 
throughout the maintenance of anesthesia is to 
flush the accumulating carbon dioxide out of 
the reservoir. A constant flow of nitrous oxide 
or ethylene is not needed. The gas already in 
the patient’s blood, held there by being in equi- 
librium with the gas in the reservoir, is suffi- 
cient to maintain anesthesia. 


Cost of constant flow. The actual cost of flush- 
ing out this carbon dioxide with 90 per cent 
nitrous oxide and 10 per cent oxygen when the 


patient’s respiratory volume is 12 Iu. (3.2 gals.) 


per minute would be $1.80 per hour if half re- 
breathing were used, $2.70 if one-quarter re- 
breathing were used, and $3.60 if no rebreath- 
ing were used. With a respiratory volume of 
8 L. (2.1 gals.) per minute, the cost would 
range from $1.20 to $2.40 per hour, and with a 
volume of 20 L. (5.3 gals.) from $3.00 to $6.00.* 


Cost of carbon dioxide absorption. The carbon 
dioxide can, of course, be much more cheaply 
removed by chemical means. Fifty cents’ 
worth of soda-lime (sodium and calcium hy- 
drate) introduced into the reservoir system will 
absorb the carbon dioxide produced during 6 to 
10 hours of anesthesia. To the $.09 or less per 


hour which the soda-lime costs should be added 


$.08 to $.15 for the oxygen required by the body 
(200 to 400 ec. per minute) making a maximal 
total of $0.24 per hour for maintenance of an- 
esthesia when there is no leak in the apparatus 
or beneath the mask. With a leak as great as 
1 L. per minute (16 gals. per hour) the cost 
would be increased to but $0.57 per hour. The 
possible saving in expense is seen to be very 
large, and is but one of several advantages of 
the method to be described. 


APPARATUS AND METHOD OF USE 


History. The principle of absorbing carbon 
dioxide from exhaled anesthetic gases was used 
by Jackson" on laboratory animals in 1915. 
The first report of its application to clinical an- 
esthesia was that of Waters'®.in 1924. In the 
following year Gauss® in Germany described his 
circuit apparatus for acetylene. His report, as 
also that of Wienecke, Wirth, and Kirchner’®, 
indicates that the Germans have made only par- 
tial use of the method. They have reduced gas 
consumption 75 per cent, but insist on a flow of 
about 2 L. per minute in order to make sure of 
maintaining the desired proportion of gases in 
the reservoir as well as to compensate for leaks. 
Today the most familiar application of the prin- 


*These figures are on a price of $4.60 for the size D 
(250 gal., = anks and $1.92 for the 
same sized oxygen With the very 
large tanks (G) the cost would be slightly over half as great. 
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ciple is in portable basal metabolism machines. 


To-and-fro apparatus. Waters’ appara- 
tus?> 16 17,18 ig shown in Figure 1. The canister 
contains 500 Gm. of soda-lime and measures 8 by 


12 em. It is introduced between the mask and 


FIG. 1. carbon dioxide absorption. 


To-and-fro appa 
Fresh gases enter at the nipple above the mask. Slip-joints 


ratus, 


at each end of the canister permit it to be removed when 
the bag to be attached directly to the chimney 
(Photo from The Foregger Co.) 


desired, and 
of the mask. 
the breathing bag, so that with each respiratory 
cycle the gases pass through the soda-lime twice: 
once during exhalation on their way to the bag 
and again during inhalation on their return to 
the patient. This is therefore called the to-and- 
fro method. <A rubber tube carries the fresh 
gases from the machine into the reservoir sys- 


-tem through the connection seen between. the 


mask and the canister. The canister is made with 
,& slip joint at each end so that it may be re- 
‘moved from the system when one desires to 
stimulate respiration by allowing carbon diox- 
ide to accumulate. 

With this type of apparatus a full-sized bed 
pillow is placed beneath the patient’s head in- 
stead of the usual small operating-table pillow. 
For induction the canister is removed from the 
apparatus and the mask attached directly to 
the breathing bag (Fig. 5E). The mask is placed 
upon the patient’s face with the gases flowing 
at the rate and in the proportion to which the 
anesthetist is accustomed. Two or three times 
during induction the mask should be raised 


FIGS. 2 and 3. 


— A full-sized bed-pillow is used, 
The weight of the soda-lime and mask 


to one side. 


slightly from the face and the contents of the 
bag expressed, in order that the nitrogen pre- 
viously in the patient’s respiratory tract may 


FIG. 4. Circuit apparatus, carbon dioxide absorption. The 
one-way rubber flutter valves are seen Fe the glass cages 
above the soda-lime canist Fre enter above the 
inhaling valve through the small rubber gy at the left. ag 


ustable height. 
(Photo from The Foregger lent. 


be flushed out. The mask is then fitted very 
snugly to the face and fastened with a retaining 


strap passed behind the head. When the res 


To-and-fro apparatus, dioxide 


absorp 
tient’s head is 


ren the retaining strap eg the head hold the mask — 


in place. (Photos from 


Iph M. Wate 


rs.) 
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pirations are regular and fairly deep the bag is 
disconnected from the mask during an expira- 
tion and the soda-lime canister is inserted be- 


Ps». tween them. The patient’s head is turned slight- 


ly to one side, so that the end of the canister 
rests on the pillow and its weight helps to hold 
the mask in close contact with the face (Figs. 
2 and 3). The anesthetic gas (either nitrous 
oxide or ethylene) may then be shut off entirely 
and the flow of oxygen reduced to the probable 
metabolic need of the patient. This is usually 
between 200 and 400 cc. per minute. From this 
time on, the anesthetic gas in the reservoir re- 
mains in equilibrium with that in the patient’s 
blood, the excreted carbon dioxide is removed 
by the soda-lime, and the oxygen used by the 
patient is replaced by the slow steady flow from 
the machine (Fig. 5G). If all connections are 
tight and oxygen is supplied at the correct rate, 
no further adjustments will be needed through- 
out the rest of the operation and no more of 
the anesthetic gas will be required. 


Circuit apparatus. A different type of appara- 
tus for obtaining the same result has been de- 
scribed by Foregger? and by Sword" (Fig. 4). 
The sodalime canister is removed from the 
vicinity of the patient’s head to the gas ma- 
chine, and is connected to the mask by two rub- 
ber tubes of large caliber. One-way rubber flut- 
ter valves of very sensitive action are interposed 
between the canister and the large rubber tubes. 
These are seen in the illustration inside the 
cylindrical glass housings. They control the di- 
rection of gas flow, so that the expired gases 
pass from the face mask through the expiratory 
tube and valve and through the soda-lime into 
the breathing bag; during inspiration the gases 
pass.from the bag around (not through) the 
soda-lime, then through the inspiratory valve 
and tube to the face mask. This is therefore 
called the circuit, or closed circle, type of ap- 
paratus. By means of a shunt valve the an- 
esthetist can cut the soda-lime out of the circuit 
whenever he desires to stimulate respiration by 
allowing carbon dioxide to be built up in the 
reservoir system. Fresh gases from the machine 
enter the reservoir through the small rubber tube 
attached just above the inspiratory flutter valve. 

The operation of the cireuit apparatus is very 
“similar to that of the to-and-fro apparatus. For 
induction the soda-lime is excluded from the 
circuit, the anesthetic gas and oxygen are start- 
ed flowing in the proportion and at the rate to 
which the anesthetist is accustomed, the escape 
valve is opened slightly, and the mask applied to 
the patient’s face (Fig. 5F). Induction with 
this apparatus is therefore precisely similar to 
that with the ordinary type of apparatus, and 
ether, if desired, is similarly added. After five 
to ten minutes when a satisfactory and evenly 
maintained plane of anesthesia is reached, the 
anesthetist shifts to the carbon dioxide absorp- 


tion technique. To do this he turns the shunt 
valve, which throws the soda-lime into the cir- 
cuit, closes the escape valve, shuts off the flow 
of anesthetic gas, and reduces the flow of oxy- 
gen to between 200 and 400 cc. per minute (Fig. 
5H). As with the to-and-fro apparatus, if all 
connections are tight and if oxygen is flowing 
at the correct rate, no further adjustment and 
no further supply of anesthetic gas will be need- 
ed during the course of anesthesia. 


Control. With either type of apparatus, how- 
ever, it frequently happens that the anesthetist 
does not succeed in making the mask fit the pa- 
tient’s face perfectly, so that gas escapes be- 
neath it. In this event the breathing bag will 
gradually deflate and there will be little or no 
change in the depth of anesthesia. If the leak 
cannot be stopped, a slow flow of the anesthetic 
gas should be used, sufficient to keep the bag in- 
flated. To this gas, should be added oxygen for 
dilution over and above the 200 to 400 cc. per 
minute needed for metabolic requirements. Usu- 
ally 1 L. or less of anesthetic gas per minute 
(16 gals. per hour) with 100 cc., more or less, 
(1.6 gals. per hour) of additional diluting oxy- 
gen will suffice to compensate for the leak. Again, 
it may happen that, with the anesthetic gas en- 
tirely shut off, the flow of ‘metabolic’? oxygen 
will prove insufficient for the patient’s needs, 
so that he gradually exhausts the diluting oxy- 
gen. In this event the bag will slowly deflate, 
anesthesia will deepen, and cyanosis will de- 
velop. The obvious remedy is to restore the 
diluent oxygen immediately by a brief, rapid 
flow and to increase slightly the steady flow of 
‘‘metabolic’’ oxygen. On the other hand, it may 
happen that the estimated flow of ‘‘metabolic’’ 
oxygen is too great. In this event it takes on 
the réle of diluent oxygen, anesthesia lightens, 
and the bag becomes distended. To overcome 
this situation a brief, rapid flow of the 
anesthetic gas is used, the excess volume in the 
bag is reduced by opening the escape valve mo- 
mentarily, and the flow of ‘‘metabolic’’ oxygen 
is reduced. If at any time it is desired to deep- 
en anesthesia, additional anesthetic gas may be 
given (Fig. 5: I, J), or, if it is desired to lighten 
anesthesia, additional diluting oxygen may be 
given (Fig. 5: K, L). The resulting changes 
can be made to occur very rapidly, for both 
types of apparatus are so designed that the 
fresh gas passes directly to the mask without 
first mixing with the total volume in the res- 
ervoir. 


Relative advantages of the two types of appara- 
tus. Waters’ to-and-fro apparatus presents sev- 
eral advantages over the circuit type. It is easily 
portable and is easily disconnected from one ma- 
chine and attached to another. For these rea- 
sons it is certainly to be preferred by the anes- 
thetist whose work is distributed among several 
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hospitals*. Its initial cost is less than that of 
the circuit apparatus. It has fewer joints to 
leak, and offers less resistance to respiratory ebb 
and flow of gas. If the soda-lime becomes ex- 
hausted during an operation, another canister 


FIG. DISTRIBUTION 


5. 
IN THE RESERVOIR SYSTEMS. Th 
proportions 


A. No rebreathing—rapid flow 
or exceeds the respiratory volume. 
the escape valve. Notice cost of discarded 


of gas. Flow of gas equals 


C. Total rebreathing—onset. Fiow of gas shut off; exhaling 
All exhaled carbon-dioxide-laden gas is re- 
inhal 


Woy, 


E. Induction. Canister removed. Accumulating carbon di- 
oxide hastens induction. At intervals the is emptied and 
refilled with fresh gases, in order to flush out the nitrogen 
previously in the patient’s lungs. 


G, H. Maintenance. Gases 


thetic gas in equilibrium with that in 


All exhaled gas passes out ratory volum 


it awkward to hold, for the weight of soda-lime 
helps to hold the mask agains: the face when 
the head is turned slightly, and the farther end 
of the canister rests easily in 
pillow. My own experience with the to-and-fro 


OF GASES (DIAGRAMMATIC) 


e changes in the relative 


of gases are shown, not their absolute quantities. 


B. Partial rebreathing. Flow of gas is less than the respi- 

e. Part of the exhaled carbon-dioxide-laden gas 
passes out through the escape valve, and part returns to the 
bag and is re-inhaled. 


N 
YX 
r 


ing—later. Carbon dioxide reaches exces- 
amounts; oxygen is depleted; but the amount of anesthetic 
remains unchanged. —~ 


D. Total rebreath 
sive 
gas 


F. I Canister excluded from circuit. Accumulating 
carbon di hastens induction. Excess gas allowed to escape, 
in order to flush out nitrogen from patient’s lungs. 


pass canister. 


thro Anes- 
the blood, 


by patient compensated by slow flow from machine. Carbon 


dioxide absorbed by soda-lime. 


of fresh soda-lime may be slipped into place. 
Those who are accustomed to use it do not find 


*Guedel has reduced the bulk of portable gas apparatus 
In addition to one or more soda-lime 
each measuring about 3 by 5 inches, he carries a 
gas machine, which, when equipped with six minia- 
ture gas cylinders, fits into a carrying case that measures only 
9 by 12 by 12 inches. This diminutive apparatus, with four 
spare miniature cylinders, is amply sufficient for a half day’s 


nearly to the minimum. 
canisters, 


Notice cost per hour. 


apparatus for operations on the trunk and ex- 
tremities corroborates Waters’ assertion that 
after a few administrations one will have no 
difficulty with holding it in position. 

The circuit apparatus has the advantage that, 
when momentary stimulation of respiration is 


anesthesias. 


needed, the soda-lime may be switched out of and 


the large, soft 2 


Sods 
WW Ss SSS = 
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into the reservoir system with ease and without 
interference with the anesthetic mixture, where- 
as during removal and replacing of the canister 
of the to-and-fro apparatus the gas becomes di- 
luted with the air which diffuses into the can- 
ister (Fig. 5: M, N). If respiration needs con- 
tinual slight stimulation, the shunt valve may 
be opened only part way, so that any desired 
portion of the exhaled gases will avoid the soda- 


I, J. 


fills the inspirato 


anesthesia is rapidly 


Flooding with nitrous oxide or ethylene. The fresh gas 
ry tube, so that the next inspiration (or more, 
if desired) will consist of almost pure anesthetic gas. 
without overcorrecting the mix- 
stem. 


tubes must offer serious resistance to respira- 
tion. At the Lahey Clinie we have not found 
evidence of this in using the apparatus shown 
in Figure 4. In fact it is theoretically an ad- 
vantage of the circuit apparatus that only dur- 
ing expiration must the patient overcome the 
resistance of the soda-lime granules whereas 
with the to-and-fro apparatus he must both ex- 
hale and inhale through them. 


WH 
SS 


NS 


Thus 


ture in the rest of the reservoir sy 


K, 
tube, so that patient may be oxygenated rapidly 
correcting the mixture in the rest of the reservoir 


Ww 


P. Continuous slight stimulation of respiration. Amount 
ening the “dead 


Loo Of inhaled carbon dioxide is increased by length 
space” between mask and canister. 


lime (Fig. 5Q). With the to-and-fro apparatus 
this can be accomplished only by recourse to 
connecting tubes of different lengths between 
the mask and the canister, in order to alter the 
amount of ‘‘dead space’’!*» 18 (Fig. 5P). In op- 
erations on the head and neck the circuit appara- 
tus is out of the way. It appeals to most anes- 
thetists who have not used either apparatus as 
being less awkward to handle. Those who favor 
the to-and-fro method object to the circuit appa- 
ratus chiefly on the ground that the valve and 


L. Flooding with oxygen. Oxygen fills the inspiratory 


without over- 
system. 


SS 


Q. Continuous slight stimulation of respiration. Shunt valve 
is se set that part of the exhaled gas passes through soda-lim 
losing its car and 
its carbon dioxide, 


Mor points of technique. The foregoing de- 
seription covers the principles involved in the 
carbon dioxide absorption technique and the gen- 
eral method of using the apparatus. The fol- 
lowing additional practical points will be help- 
ful in the application of this method. 

Either type of apparatus may be attached to 
any gas machine that is capable of giving a 
steady flow of oxygen*® at rates from 200 ce. 
per minute up (3.2 gals. per hour). Gages for 


measuring these unusually slow flows are fur- 
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nished as optional equipment on several makes 
of gas machine. Other machines, although able 
to deliver these small amounts, may not have 
gages capable of measuring them with the need- 

degree of accuracy. At small expense these 
can easily be equipped with an oxygen-flow me- 
ter on a shunt*, which may be brought into ac- 
tion only when the carbon dioxide absorption 
technique is used. 

Waters experimented with various grades and 
sizes of soda-lime granules. He found it essen- 
tial to use the best quality and advises the use 
of Wiison’s soda-lime of 4 to 8 mesh. When the 
to-and-fro absorber is used, any dust should be 
forcibly blown from the canister immediately 
after it is filled, for it is irritating if inhaled. 
This precaution does not seem to be necessary 
with the circuit apparatus. One filling of soda- 
lime (500 Gm.) will last for six to ten hours of 
anesthesia. When it becomes exhausted, car- 
bon dioxide accumulates. Its exhaustion is usu- 
ally first suggested by a gradual increase in 
depth of respiration. If then the anesthetist 
flushes out the carbon dioxide with a stream 
of fresh gases and respiration immediately be- 
comes quiet, this is proof that the suspected ex- 
haustion of soda-lime has occurred. With the 
to-and-fro absorber the canister may then be 
changed for a freshly charged one, but with the 


circuit method the flow of gas must be contin-. 


-ued to the end of the operation, unless the ap- 
paratus is so designed as to permit rapid ex- 
change of soda-lime cartridges. 

The chemical reaction between soda-lime and 
carbon dioxide results in the production of heat. 
Waters 1" 1* has found temperatures up to 47°C. 
in the center of the canister. This condition is 
not objectionable because gases at this temper- 
ature are not injurious and because they cool ap- 
preciably before reaching the patient. How- 
ever, when carbon dioxide is to be added from 
the tank, the soda-lime canister should first be ex- 
cluded from the reservoir system. In the cir- 
cuit apparatus this precaution is mainly for the 
purposes of efficiency and economy. In the to- 
and-fro apparatus, on the other hand, it is 
needed for safety as well, for Waters has found 
temperature as high as 100° C. in the canister 
under these conditions. 

It has been our experience that what would 
be considered a tight fit of the mask to the face 
for the ordinary method of giving gas is likely 
to allow a slow steady leak under the more severe 
test of the carbon dioxide absorption technique. 
To be leak-proof, the fit must be perfect. The 
use of a retaining strap passed behind the pa- 
tient’s head is almost essential. In case of a 
persistent leak, the bag must not be allowed to 
remain partly deflated, but the loss should be 
compensated by a slow flow of gas from the 
machine; otherwise it would be possible for the 
patient to draw in air beneath the mask dur- 


*The Foregger Company carries these oxygen meters. 


ing inhalation‘, and the resulting dilution of 
gases would lighten anesthesia or might bring 
about asphyxiation by nitrogen. 


It is of the very first importance in all forms % 


of general anesthesia to keep the respiratory 
passages free; yet unfortunately this precaution 
is frequently neglected. Boothby’s statement is 
well worth remembering: that at least 95 per 
cent of all anesthetic emergencies during oper- 
ation under general anesthesia are due to ob- 
struction of the respiratory tract. It seems to 
be especially necessary to exercise precautions 
against this with the carbon dioxide absorption 
technique, perhaps because a tight retaining 
strap tends to bring about obstruction. To pre- 
vent this, pharyngeal breathing tubes (either 
oral or nasal) should be employed freely. 


Specifications for circuit apparatus. There are 
on the market other styles of apparatus than 
those sbown in the accompanying figures.* Most, 
if not all, of these use metal dise valves in place 
of the rubber flutter valves. In the selection of 
a carbon dioxide absorber of the circuit type the 
following points should be borne in mind: The 
apparatus must be leak-proof. The resistance 
to respiratory ebb and flow must be extremely 
low and there must be no point of narrowing 
in the gas channels. The valves must be of ex- 
tremely easy action when wet as well as when 
dry, and must not permit more than a slight 
amount of back-flow. There should be a valve 
which will shunt any part or all of the expired 
gas past the soda lime. The gas should pass 
through the soda-lime during expiration, not 
during inspiration, for a slight resistance to ex- 
piration is much better tolerated than the same 
resistance to inspiration. For the sake of ra- 
pidity of control, fresh gas from the machine 
should pass to the inspiratory tube before min- 
gling with the large volume of gas in the bag. 
‘“‘Dead space’ in and adjacent to the mask 
should be as small as possible in order to mini- 
mize the rebreathing of expired carbon dioxide 
laden gas. 3 


CARBON DIOXIDE PERCENTAGES 


The principles of the carbon dioxide absorp- 
tion method are in no way incompatible with 


the theories of those who advise the occasional “S 


addition of carbon dioxide to anesthetic gases 

to produce momentary stimulation of respiration 
or circulation. This apparatus gives the anes- 
thetist far more complete control over the car- 
bon dioxide. With it he can still build up car- 
bon dioxide by excluding the soda-lime either 
wholly or partly from the circuit (Fig. 5: M, N, 
P, Q), can even add more carbon dioxide from 
the gas machine when indicated (Fig. 5: M, N), 
and yet has it also within his power to remove 
the carbon dioxide when he desires quiet, effort- 


*Apparatus shown in accompanying figures is made by The 


Foregger Co., New York City, manufacturers of Gwathmey and 
Metric gas machines. 
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less breathing (Fig. 5: G, H). For two reasons 
I cannot agree with those who advise the con- 
tinuous addition of up to five per cent of car- 
bon dioxide to the anesthetic mixture. In the 
first place the same high concentration of car- 
bon dioxide can be maintained by merely re- 
ducing the flow of gases, for this would cause 
more rebreathing, as previously explained. In 
the second place it appears probably disadvan- 
tageous to maintain relatively high concentra- 
tions of carbon dioxide over considerable pe- 
riods of time. The carbon dioxide content® of 
the air ordinarily inhaled is 0.04 per cent, of 
that in the pulmonary alveoli approximately 5.6 


per cent., and of the expired air about 4.0 per 


cent. In mines, according to Haldane’, the ven- 
tilation should be sufficient to keep its concentra- 
tion down to one per cent, because higher con- 
centrations, such as three per cent, incapaci- 
tate the miners for work. The inhalation of six 
per cent carbon dioxide causes headache, vertigo, 
and often unconsciousness. The advisability of 
reaching this and even higher concentrations by 
continuously adding five per cent of carbon di- 
oxide to the fractionally rebreathed mixture, 
would seem very doubtful, especially in view 
of the advantages of lower concentrations of 
carbon dioxide to be described later. 

Parker and McDonald’? have analyzed the 
gases removed from various parts of the car- 
bon dioxide absorption circuit apparatus (the 
type shown in Figure 3). 
cut out of the circuit and fresh gases flowing 
at the rate of 1.5 L. per minute, they found the 
concentration of carbon dioxide in the inspira- 
tory tube to vary from 1.25 to 2.00 per cent. 


This use of the apparatus corresponds to that| 


of the common fractional rebreathing type of 


apparatus, with a very slow flow of gas. With 


the soda-lime in use and the anesthetic gas en- 
tirely shut off, the exhaled gases contained from 
1.7 to 3.5 per cent carbon dioxide before pass- 
ing through the soda-lime, and from 0.1 to 0.9 
per cent after passing through the canister and 
while awaiting inhalation. Wienecke, Wirth, 
and Kirchner’® in Germany made similar analy- 
ses, using a flow of one to three liters of fresh 
gas per minute. They found the carbon dioxide 
eontent of the exhaled gasses lay between 0.7 
and 2.1 per cent before passing through the ab- 
™,sorber, and was reduced to between 0.1 and 
0.3 per cent after passing through. Foregger*, 
using unanesthetized men, and oxygen in place 
of anesthetic mixtures, has found the amount 
of carbon dioxide in the inhaling tube always 
less than 0.1 per cent. Waters’’:** made vari- 
ous analyses with the to-and-fro apparatus 
and found that that portion of the expired gas 


which had passed completely through the soda- 


lime into the breathing bag contained not more 
than 0.2 per cent carbon dioxide. These analy- 
ses indicate that either type of apparatus ef- 
fectively maintains a level of carbon dioxide 


With the soda-lime} 


below the point of marked physiological effect 
and yet safely above the zero point. 


ADVANTAGES 


Quiet breathing. The carbon dioxide absorp- 
tion technique has been used at the Lahey Clinic 
for two years and has proved its great superi- 
ority. Not only has there been a marked sav- 
ing in the amount of gas used, but, a matter of 
greater importance, the character ‘of gas anes- 
thesia has been greatly improved. Breathing is 
usually delightfully quiet, offering a marked 
contrast to the deep, vigorous respirations fre- 
quently seen with the common method of giv- 
ing gas. Without the removal of carbon di- 
oxide, breathing frequently resembles the pant- 
ing of one who has run up a flight or two of 
stairs. To subject a seriously ill patient to pro- 
longed stimulation so powerful that it calls 
forth this energetic, often labored, response can 
hardly be beneficial and might occasionally add 
a severe burden. The quiet breathing which 
results when carbon dioxide is removed bespeaks 
a marked saving of the patient’s energy. The 
contrast in the general appearance of the pa- 
tients is indeed striking, especially in those of 
marked bodily vigor or with high metabolic rate. 

Moreover, the resultant quieting of the move- 
ments of the abdominal wall and contents is a 
boon to the surgeon when working within the 
abdomen. This is true whether gas anesthesia 
is used alone or in combination with regional 
or local anesthesia, or is used merely to produce 
unconsciousness in an apprehensive patient un- 
der spinal anesthesia. The field of usefulness 
of gas anesthesia is thus broadened. 


Conservation of heat. Since the exhaled gases 
are at body temperature and are nearly satu- 
rated with moisture, the patient conserves his 
body heat and moisture when re-inhaling these 
gases, whereas if he were inhaling gases fresh 
from the tank with each inspiration he would 
be.called on to warm and moisten the entire vol- 
ume of gas used. It has becn roughly estimated’ 
that the circuit breathing method saves the 
patient up to 25 calories* per minute in warm- 
ing the gases and 150 calories in evaporating 
water to moisten the gases, as compared with the 
method which does not use rebreathing, and that 
with the to-and-fro method the saving is even 
greater, approximately 25 and 200 calories re- 
spectively for these two items. Thus the pa- 
tient’s energy is further conserved. Waters*’: ** 
has found that the axillary and rectal tempera- 
tures tend to rise when the to-and-fro appara- 
tus is used. Since loss of body heat and fluid 
is believed to contribute to the production of 
shock, the decrease of this loss appears to add 
to the advantages of the carbon dioxide ab- 
sorption method. 


*Small calories, not the large calories to 
in medicine. (1000 small calories = 1 large calo 
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Increase of oxygen percentage. It frequently 
seems that anesthesia can be maintained with 
a greater percentage of oxygen than it would 
be possible to use with, the usual fractional re- 
breathing method. This is in agreement with 
Guedel’s observation that the addition of small 
amounts of carbon dioxide to anesthetic mix- 
tures lightens anesthesia and that their removal 
deepens it. 


Diminution of vomiting. Vomiting after thy- 
roid operations has been greatly reduced since 
we started using this method. 


Decrease of explosion hazard. When the in- 
flammable drugs ether and ethylene are used, 
the danger of explosion from internal static 
spark appears to be practically eliminated, since 
the interior of the reservoir system is contin- 
ually drenched with moisture condensed from 
the exhaled gases. With ethylene, however, this 
advantage is partly offset by the fact that the 
anesthetist can never know the approximate pro- 
portion of the gases he is using (except by rapid 
methods of gas analysis) as he can with the 
usual fractional rebreathing method. He may 
therefore frequently be using the weaker, ex- 
plosive dilutions of ethylene, which he could 
easily avoid by the common method of admin- 
istration. Even this condition would be dan- 
gerous only in the presence of a marked leak 
from the apparatus, so that escaping gases could 
reach an external source of ignition, as for ex- 
ample an actual cautery or a static spark on 
the outside of the apparatus. With total ab- 
sence of leaks the danger from external sources 
of ignition is entirely eliminated ; therefore the 
method seems far safer than the fractional re- 
breathing method. If, however, a marked leak 
is present, it would seem advisable to exercise 
the same precautions as with the fractional re- 
breathing method, including the maintenance of 
high relative humidity in the operating room 
and the metallic interconnection ef all parts of 
the gas machine. 


Approach to the ideal. Ethylene given by the 
intratracheal route with complete rebreathing 
and carbon dioxide absorption, as described by 
Guedel and Waters‘®, appears to approach nearer 
to the ideal than any other of our present forms 
of general anesthesia for operations for which 
deep relaxation is not essential.* The breathing 
is as quiet as with chloroform, yet the agent used 
is the least toxic of all our general anestheties. 
With suitable preliminary narcosis, the gaseous 


*Complete rebreathing with carbon removal is ob- 
in anesthesia 


tained use of a large caliber 
er equip: the small Waters-Guedel balloon wh ich, 


ped with 
inflated, ccmpletely blocks off the space between the cathe- 
ter and the walls of the trachea. 


mixture may contain as much oxygen as does 
air. It is impossible for uncontrollable respira- 
tory obstruction to develop. The depth of an- 
esthesia is under very quick control. Relaxa- 
tion may be increased by adding small amounts 
of ether or by combining the method with local 
or regional anesthesia. 


SUMMARY .- 


With the carbon dioxide absorption method 
the same anesthetic gas is inhaled over and 
over again throughout the course of anesthesia, 
the oxygen used by the body is replaced by a 
slow flow of oxygen from the gas machine, and 
the excreted carbon dioxide is removed from 
the exhaled gases by soda-lime. Two types of . 
apparatus are available to accomplish this. The 
expense of gas anesthesia is very greatly reduced 
and the danger of explosion is lessened. The 
patient’s body heat and moisture are conserved, 
and his breathing is made quiet and effortless. 
The quieter breathing results in further conser- 
vation of the patient’s energy, and renders ab- 
dominal surgery less difficult. The method ap- 
pears to represent so distinct an advance in gas 
anesthesia as to deserve universal adoption. 
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SMALLPOX AND VACCINATION* 
BY SAMUEL B. WOODWARD, M.D. 


TDOR seventeen years I have been puzzling my 
brain to find out why, if vaccination against 
smallpox of the children in the public schools 
of the state is a.proper health measure, it should 
not be so extended that it will protect also the 
children in the private and parochial schools. 

Such children are protected in various places, 
notably in the state of New York; for some in- 
scrutable reason, however, only in cities of 
50,000 and more inhabitants. The Supreme 
Court of that state has sent out the decision that 
the word ‘‘school’’ in the law means any school, 
public, private or parochial, and the city of New 
York supplements its provisions by vaccinating 
not only the pupils, but teachers, janitors, and 
scrub women, with the result that that great 
city, to which come daily thousands of outsiders 
by sea and by land, is freer from smallpox than 

any state in the United States, large or small, 
Massachusetts not excepted. 

No state health officer could write to me as 

did Dr. Wynne, Commissioner of Health of 
- New York, on October 29, 1932 :— 
‘‘Tt is because of our insistence on gen- 
eral vaccination of school children that 
we have practically no smallpox in this 
city. We have had but one death since 
1912, and that was ten years ago.”’ 


Absolute protection from smallpox would 
require infant vaccination, and also vaccination 
of every individual entering the city; but it re- 
mains quite evident that complete compulsory 
vaccination of all school children practically pre- 
cludes the occurrence of the disease. This is the 
ease despite the fact that no country in the 
world, bar India and China, not even Russia, 
is so pest-ridden with this absolutely preventa- 
ble disease as is the United States of America. 

The state of Washington alone, yes, the 
state of Utah, with a few hundred thousand in- 
habitants, reports yearly more smallpox than all 
continental Europe, bar possibly Spain and 
some of the Balkan countries. Turkey has al- 
most freed herself from the disease under the 
* leadership of Kemal; France is now vaccinating 


fe, as never before; Germany, always before the 


great war thoroughly protected, has again pro- 
tected herself; Sweden, Norway, Belgium and 
Denmark know it not; and Italy, under Musso- 
lini, has now but a modicum of what it expected 
to have, and did indeed have in the past; Rus- 
sia has brought down its 92,000 yearly cases to 
3,000; but the United States goes merrily on its 
way with from 30,000 to 50,000 cases reported 

*Read before the Committee on Public Health of the Mass- 
achusette Legislature, March 7, 1933. 


¢Woodward—President, Massachusetts Medical 
record and 


Society 1916- 
1919. For address of author see “This Week's 


every year. The state of Utah, where compul- 
sory vaccination is prohibited, has among its 
434,000 inhabitants almost as many cases of 
smallpox as Russia with its 180,000,000. 

Why do people come here year after year and 
oppose a bill designed to cover all school chil- 
dren? Not because they have any special pre- 
dilection for the scholars of the private and pa- 
rochial schools—not at all. It.is because thev 
do not believe in vaccination. That when an 
epidemic broke out in Middleboro, but two of 
the 223 persons affected had ever been vacci- 
nated, and those two more than 30 years before, 
makes no impression on their minds. That of 
the 60 cases of smallpox in Fitchburg last year, 
57 occurred in unvaccinated persons, and that 
the other three had been vaccinated more than 
40 years before, and not a single case in either 
of these in a recently vaccinated individual, 
passes lightly over their heads. That the one 
person to acquire smallpox from the gentleman 
who attended a dance in Williamstown while 
suffering from a mild attack, was the only un- 
or, person in the party, affects them not 
at all. 

We heard here last year that there were sev- 
eral deaths in Fitchburg due to vaccination, and 
as that statement may be made again today, I 
would like to read the following letter: 


“‘Dear Doctor: 

Regarding your letter of February 
28th regarding vaccinations in the City 
of Fitchburg: this is to advise you that 
there is no record of any deaths caused 
by vaccination in the City of Fitch- 

urg.’ 


Very truly yours, 
Frep K. BricHam, Agent, 
Board of Health, 
Fitchburg, Mass. 


Oh, but smallpox is now a minor disease 
rarely fatal, is not what it used to be, and may 
be neglected—yes indeed! There were no deaths 
in Fitchburg, there were no deaths in Williams- 
town, there were no deaths in Middleboro— 
quite true; and for some years the death rate 
has been in general low; and so it has been be- ~ 
fore this in the past, and so it will be again 
in the future; but even during the years when 
the mortality of smallpox is low, every now and 
then, every here and there, it suddenly breaks 
out with extraordinary virulence. 

‘‘During the latter part of December, 1931, 
and the early months of 1932,’’ says the pro- 
vincial officer of health, ‘‘ British Columbia ex- 
perienced one of the most serious outbreaks of 
smallpox that ever occurred in this Province. 
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Serious, not merely by the number of cases, but 
because of the virulent type of the disease. 
There were 56 cases and 16 deaths, a mortality 
of 28.57%.’’ This is recent history, surely. 
Mild smallpox was prevalent, and is always prev- 
alent in the state of Washington, which has no 
compulsory law, and its origin was in one case 
at least traced to that source. 

In Minneapolis in 1924 there were 994 cases 
and 221 deaths, and in 1925, 436 cases and 144 
deaths, and from 1908 through 1931 there has 
never been a single year without a death in Min- 
nesota, which during that period has had no 
less than 60,841 cases of the disease. 

Thirty-five per cent of those affected in a 
recent outbreak in Oklahoma died, sixteen per 
eent in Tucson, Arizona, thirty-nine per cent in 
Denver, Colorado, forty-six per cent in Kansas 
City, where 123 of the 350 stricken down died. 
I could cite many other fatal outbreaks did 
time permit. 

We in Massachusetts have had our experi- 
ences with the disease. Smallpox was present 
in epidemic form practically every ten years 
from the landing of the Pilgrims to the intro- 
duction of vaccination by Benjamin Water- 
house of Boston. There were nine epidemics in 
the first forty-seven years after settlement of 
Boston. We have records of outbreaks in 1690, 
1702, and in 1721 when 5.759 of the 12,000 in- 
habitants of Boston were stricken, of whom 844 
died. There were 4,000 cases and 500 deaths in 
1728, and 7,669 cases with 569 deaths in 1751. 
Washington’s army was almost paralyzed by an 
outbreak in 1775. 

In the 180 years before vaccination was em- 
ployed, there were twenty distinct general out- 
breaks of smallpox, with the disease always in- 
sidiously present to some extent. In the 130 
years since the introduction of vaccination, there 
~ have been two, and two only, and yet there are 
people who say, and some of them are probably 
here in this room today, that vaccination is of 
no value, and even go so far as one gentle- 


man who took the trouble to write to me from 
Louisiana to say that smallpox is not even con- 
tagious. 

We protect fairly well the community in a 
state where education and school attendance are 
compulsory, by vaccinating all public school 
children; and I am here asking you simply to | 
extend a law that has been on the statute books 
since 1855, to cover the thousands who now at- 
tend the private and parochial schools, as well 
as those attending schools supported directly by 
the taxpayers. I come here not only as an in- 
dividual, but as the representative of fifty-two 
private schools, four State Normal Schools, and 
the presidents of seventeen colleges who all ask 
for this legislation; fortified also with the ap- 
proval of the Cardinal Archbishop of Boston, 
and the two other Catholic bishops of the state, 
Feehan of Fall River, and O’Leary of Spring- 
field. May I also say that during and prece:!- 
ing the agitation for this amendment the col- 
leges in self-protection have taken the matter 
up, and that Smith, Wellesley, Mt. Holyoke, 
Radcliffe, Wheaton, Amherst and Harvard will 
no longer receive unvaccinated students for in- 
struction; and for your information I may say 
that the same rules are in effect at Brown, Yale, 
Wesleyan, Cornell, Dartmouth, Vassar, Syra- 
cuse, Rutgers, Berea, Tuskegee, Hampton, Stan- 
ford, University of Pennsylvania, University of 
California, Alabama Polytechnic, University of 
Texas and the United States Army and Naval 
Academies. 

We who come here today ask you to continue 
in foree the most beneficial law which for eightv 
years has kept Massachusetts in the leading posi- 
tion it holds in the fight to prevent the oceur- 
rence of one of the most terrible, most filthy, 
most destructive of all diseases, and to extend 
its provisions to end the illogical stand that, 
while she protects a portion of the community, 
she allows more than 100,000 children to attend 
school exposed to contagion whenever -small- 
pox breaks out in the SEARS: 


LYMPHOSARCOMA OF THE JEJUNUM 


BY ERWIN H. 


S sarcoma of the jejunum is not a common 

occurrence, the following case that re- 

cently came under my observation seems worth 
reporting. 

Sarcoma is much less frequent in the small 
intestine than carcinoma, and lymphosarcoma 
is the usual type found in this locality. 

Out of 274 autopsies on patients dying of sar- 
coma at the Vienna General Hospital the lesions 
of only three were in the intestine. Libman re- 
ported fifteen in the duodenum and eighteen in 
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the jejunum and ileum. The majority of pa- 
tients die within nine months from general ca- 
chexia or pulmonary involvement, only one 
ease is recorded living as long as twenty-one 
months. The growth starts in the submucous 
lymph follicles, extends in the long axis of the 
gut and invades the muscular coat, causing 
paralytic distention. It may ulcerate, bleed and 
perforate. Sarcoma seldom invades. the 
oneal coats. 


Ewing in his work on neoplastic diseases says 


that lymphosarcoma, representing a lawless pro- 
liferation of the reticulum cells and their deriv- 
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atives may be attributed to any irritant which 
influences these unstable cells over a consider- 
able period of time. He also states that lympho- 
Sarcoma produces an aneurysmal dilatation of 
the intestine. Complications include peritoni- 
tis, obstruction of the bile ducts with jaundice 
and constriction of the intestine. Metastasis 
appears early in the regional lymph nodes and 
may extend to many organs. 

Symptoms: The general health is impaired 
early, the patient rapidly becoming emaciated 
and anemic. There is a peculiar want of pro- 
portion between the rapid impairment of the 
physical condition and the absence of local 
symptoms. There is weakness and general de- 
bility generally with an absence of abdominal 
pain and no symptoms of stenosis. Occasionally 
constipation alternates with diarrhea. The tu- 
mor appears early and grows rapidly. 


REPORT OF CASE 


Mr. T. G., a barber, aged 50, was first seen on July 
11, 1932, complaining of a heavy feeling across the 

abdomen with cramps and bloating. 

He had never had any serious illness previous to the 
present trouble. About a year ago, he first noticed 
that he did not feel so well as usual, gradually los- 
ing strength and, during the last four months, los- 
ing twenty pounds in weight. 

His appetite is poor, he tires very quickly and gets 
short of breath on slight exertion. 

He is very nervous, complains of insomnia, and has 
considerable belching of gas and rolling in the 
bowels. He has some difficulty in voiding. 

The bowels have required a mild laxative since he 
has been ill. 

He uses tobacco moderately, but not alcohol. His 
weight was formerly 150 pounds. 

On examination the patient did not look well and 
was considerably emaciated. The eye reflexes were 
normal, the tongue was coated, the teeth were in 
fairly good condition. The throat appeared normal, 
there were no enlarged glands; the pulse was regu- 
lar with a rate of 120; knee jerks were present; 

there was no tremor; the Romberg was normal; 

the weight 126, the heart sounds were rather weak 
and rapid but there were no murmurs, and no ap- 
parent enlargement. Nothing abnormal was found 
in the lungs. 

The abdomen was considerably distended and sym- 
metrical, with dullness in the flanks which were 
tympanitic with the patient lying on the opposite 
side. There was considerable rumbling in the 
bowels. Rectal examination disclosed an enlarged 
prostate. 

“Stool was normal in color, mushy, digested, with no 
occult blood. 

One hour after a test meal 2% cc. of gastric con- 
tents were recovered. The total acidity was 72; 
free acidity 44; there was no blood. 

Metabolism test was plus 28; the pulse was 120. 
The urine was normal. 


A gastrointestinal series had been done two months 
previous to the time I saw him and no pathology 
had been found. 

The patient entered the House of Mercy Hospital 
and Dr. Dodd removed five quarts of bloody fluid 
from the abdomen. We could then feel a mass. The 
fluid contained mononuclear cells and a few large 
with mitotic division suggestive of 


grayish white in color. 


carcinoma, Red. blood cells were present. About 
two days later the patient was as distended as be — 
fore and started to vomit, running a temperature 
around 101. From this time on he kept very little 
in his stomach and rapidly lost strength, dying on 
August 4. 

The autopsy was performed by Dr. H. M. Scoville. 

Autopsy Report 72—Avucust 5, 1932 


The body is that of a rather small emaciated white 
elderly male. The skin is pale and the eyes and 
cheeks are sunken. The abdominal cavity is dis- 
tended and the ankles are swollen. 


On opening the body about 500 cc. of turbid yellow- 
ish fluid are found and all the superficial loops of 
intestine are greatly dilated. On opening the chest 
nothing of note is found. On more careful examina- 
tion of the abdominal cavity the most marked dis- 
tention is found in the stomach and the upper por- 
tion of the jejunum while the ileum and large in- 
testine are comparatively collapsed. About three 
feet from the fossa of Treitz there is an area of 
diffuse swelling of the jejunum, with an associated 
thickening of the wall and enlargement of the mes- 
enteric nodes. 

Heart: The heart is small and flabby, weighing 
only 185 grams. The cavities are all small and the 
myocardium is very thin, the right side measuring 
only 2 cm. and the left 8-10 cm. There is no change 


‘of note in any of the valves and the mouths of the 


coronaries are patent and the walls thin. 

Lungs: The lungs are both voluminous and air- 
containing throughout. On each side there is an 
area of congestion and bogginess posteriorly. , 
Spleen: The spleen is of good size and feels firm. 
It weighs 130 grams and measures 10 x 61% x 3%. 
It is of the usual color and consistency. 

Liver: The liver is rather large, weighing 1900 
grams and measuring 20 x 13 x 6% cm. There is 
nothing of note externally or on section except a 
small very firm white nodule at the margin in the 
interlobar notch. On section it is firm and white. 
Pancreas: The pancreas is firm and white and 
weighs 65 grams. 

Adrenals are well preserved and show nothing of 


note. 


Kidneys: The kidneys are equal in size, weighing 
185 grams each. They show nothing of note ex- 
ternally or on section. 

Stomach and intestine: The stomach and intes- 
tine are dilated with gas down to the point of 
the tumor noted above. The tumor shows as a dif- 
fuse infiltration of the wall completely encircling 
the gut and extending for about 20 cm. The wall of 
the intestine in this area is very thick and on sec- 
tion is white and cellular. The mucosal surface is 
red and shows a surface membrane which is a dirty 
The lymph nodes in this 
portion of the mesentery are very large and form 
an irregular firm mass about 8 x 10 cm. On section 
they appear white and cellular and very similar to 
the tumor seen in the wall of the intestine. There 
are a few retroperitoneal nodes found which are 
smaller but white and evidently involved with the 
tumor. These are quite close to this same area 
so that there is no widespread involvement of the 
lymph nodes. 

Thyroid: A small portion of the thyroid is removed 
and appears yellowish brown in color with minute 
beads on section, probably due to colloid. 


Autopsy Report 72—MIcROSCOPIC NOTES 
Heart: The section of the heart shows the fibers to 


be small with small nuclei. There is a yellowish 
shadow suggestive of brown atrophy. Otherwise the 


'section shows nothing of note. 


| | 
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Lungs: On section, the lungs show delicate walls 
‘and empty alveoli except for an occasional endo- 
thelial cell packed with old brown pigment. Another 
section taken through the posterior portion of the 
lungs shows the alveolar spaces filled with fluid 
and numerous pigment carrying cells. In some areas 
‘the process has progressed and red cells and a few 
polymorphonuclear leukocytes are seen. There is a 
tendency for the alveolar walls to break down. 
Liver: The sections of the liver tissue show no 
change of note. The sections taken through the 
small white nodules noted grossly show it to be 
made up of dense partially hyalinized connective tis- 
‘sue with large thick-walled blood vessels running 
through. A few small islands of liver tissue are 
seen and a few collections of round cells. 
Kidneys: The sections of the kidney show noth- 
ing of special note. There is some precipitated 
serum in the tubules and the lining cells are swol- 


len and a little irregular but there is no cellular | 


reaction. 


Intestine: The sections taken through the tumor 
noted grossly in the jejunum all show essentially the 
same picture. All the coats of the wall are replaced 
by tumor tissue which is made up of round cells of 
varying sizes, all of which show an abundant cyto- 
plasm. These cells lie in sheets with no very char- 
acteristic architecture, many of them showing mi- 
totic division figures. There are a few small round 
cells seen scattered among the larger cells which 
make up the bulk of the tumor. 
Lymph nodes: The sections of the lymph nodes of 
the mesentery show dense infiltration with the same 
type of cells as those seen in the intestine. 
Thyroid: The sections of the thyroid show noth- 
ing of note. 
Large cell lymphosarcoma of the jejunum with me- 
tastases in the mesenteric nodes: ascites, dilatation 
of the upper jejunum and stomach. 

Atrophy of the heart, hyperstatic pneumonia. 


Fibroma of the liver. 


RUPTURED ANEURYSM OF THE HEPATIC ARTERY 


BY ERWIN H. 


HERE seems to be very little in medical lit- 

erature concerning the rare condition of 
ruptured aneurysm of the hepatic artery; in 
Keen’s Surgery it is not even mentioned and 
according to Tyson’s Practice of Medicine it is a 
rare lesion and only ten or twelve cases have 
been reported. 

Blumer states, ‘‘ Aneurysm of the hepatic ar- 
tery is rare, occurring once in 500 cases of 
aneurysm in general. It may be either a true 
‘or false aneurysm. The latter is met with 
chiefly in conjunction with a gall stone which has 
become impacted in the cystic or common duct 
and has led to erosion of the outer coats of the 
artery. In that very rare disease, periarteritis 
nodosa, the liver is often involved showing 
many small aneurysms. 

‘‘Death takes place usually from rupture of 
the aneurysm either into the peritoneal cavity 
or into the bile passages. Repeated hemorrhages 
over a period of several weeks have been re- 
corded. 

‘‘Pain is nearly always the most prominent 
feature—it is situated in the epigastrium and 
right hypochondrium and is either constant or 
more frequently intermittent and resembling 
biliary colic. A palpable tumor is almost never 
present and visible pulsation has not been re- 
corded. 

‘‘The diagnosis is seldom possible during life. 
The combination of biliary colic and repeated 
attacks of gastro-intestinal hemorrhage are sug- 
gestive of hepatic aneurysm, but occur also and 
more frequently in connection with ckolelithi- 
asis 33 


Mr. A. S. aged 22, single, entered the hospital Jan- 


uary 3, 1932, suffering from a severe hemorrhage 
from the stomach, and acute pain in the epigastrium. 
There was a history of some pain and distress in 
the epigastrium about a year before. Four months 
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before admission he had an attack of acute pain in 
the right lower quadrant followed by the removal 
of a gangrenous appendix. Otherwise his previous 
history was not important. 

Father died of alcoholism. Mother living, in good 
health. Two brothers died as a result of hemor 
rhages from the stomach; one sister living and well. 
On admission the patient, a tall slender boy, was 
pale, weak, nauseated and was vomiting blood. The 
pulse was 112 but regular, and of fair quality. The 
pain in the epigastrium was severe. He was put to 
bed with an icebag over the epigastrium and given 
nothing by mouth and morphine administered hypo- 
dermically. Coagulose was also used. Fluids were 
administered, introduced by rectum and intrave- 
nously. 

The main points on the general physical examina- 
tion were the anemia and epigastric tenderness. 
The Wassermann was negative. 

The urine was normal. 

Stools were black and contained blood. 

Blood showed hemoglobin 55%—R.B.C. 3,616,000— 
W.B.C. 6,300—Polys 63%—Small Lymphocytes 34% 
—Large Mononuclears 1%—Eosinophiles 1%—Blood 
platelets 272,000. 

Bleeding time was 5 minutes. 

Coagulation time was 3% minutes. 

After five days of starvation, liquids and light nour- 
ishment were started by mouth. About ten days fol- 
lowing the hemorrhage he had an attack of hives 
which lasted for several days, probably caused by 
the coagulose. During this attack he vomited some, 


but without blood. After the vomiting had sub-’ 


sided he was given a gastrointestinal series. The 
pictures showed a poorly filled duodenal cap and an 
empty stomach at the end of six hours. The intes- 
tinal picture showed nothing abnormal. 

Two days after the x-rays were taken, he was seized 
with pain and vomited much blood, continuing to do 
so for two or three days. During this time he was 
given. a blood transfusion. From this time on he 
improved on a careful Sippy regimen and was dis- 
charged from the hospital February 6, free from 
pain, gaining weight, and with color much improved, 
but there was still a positive occult blood test in the 
stool. 

He was kept in bed at home for a month longer and 
then allowed to get up and walk about. He had no 
pain, and took his diet well until March 14 when he 


! 
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was seized suddenly with an attack of severe pain in 
the epigastriuy: and vomited a lot of fresh blood. 
Temperature was 101 and pulse was 104. 

On May 18 the patient’s condition had improved 
sufficiently so that an operation seemed advisable. 
The duodenum was found adherent to the gall blad- 
der and the pancreas was enlarged and indurated. 
There was a hard mass about the size of a walnut 
situated apparently in the posterior wall of the 
duodenum. 


A posterior gastro-enterostomy was done and the pa- 
tient made an uneventful recovery. 


He was kept on a carefully selected diet and gained 
in weight and strength and did very well until about 
the middle of June when he again complained of 
acute pains in the epigastrium with some nausea. 
On June 25 he had another attack of pain and vom- 
ited a lot of blood. He was sent to the hospital and 
given a blood transfusion and the usual treatment 
for hemorrhage from the stomach. 


His condition improved very slowly and he had 
more or less pain and nausea nearly every day. He 
was a poor surgical risk but it was felt that nothing 
but surgery offered any hope so on July 29 he was 
again operated upon. There were very dense adhe- 
sions and a mass was found about the size of an 
ostrich egg apparently involving the posterior part 
of the duodenum. This mass was much larger than 
at the previous operation. ‘There were many en- 
larged retroperitoneal lymph glands. As it was 
impossible to remove the mass, the wound was 
closed. The patient had a very stormy postopera- 
tive period and finally died on August 13. 


Autopsy performed three hours postmortem by Dr. 
R. S. Woodruff and Dr. Forsyth. 

General Condition. The body is that of a fairly 
well-developed but markedly emaciated white male, 
appearing to be of the stated age. The skin has 
a normal texture but is of an icteroid tint. There 
is practically no subcutaneous fat present. The pu- 
pils are equal and measure about 0.5 cm. The teeth 
are in good condition and there are no enlarged 
lymph glands present to be palpated externally. 
Thoracic Cavity. The heart and lungs bear a normal 
relationship. On opening the thorax, there was an 
outpouring of gas from the left pleural cavity and 
the left lung was found collapsed. On the right side 
the pleural cavity was obliterated throughout by 
dense, fibrous adhesions, holding the lung firmly 
fixed. There was no fluid in either side. 
Pericardial Cavity. Contained about 100 cc. of clear, 
bile-stained fluid. No adhesions present. 


Peritoneal Cavity. There is a linear scar present 
to the right of the mid-line .about 12 cm. long, fol- 
lowing the rectus muscle. There are also several 
small, discharging sinuses in the abdominal wall 
about the incision. The omentum and a portion of 
the anterior wall of the stomach are firmly bound 


«down to the incision area by thick adhesions. There 


are numerous adhesions binding together the coils 


of small intestine and also many about the liver and 
gall-bladder. The gall-bladder is greatly distended 
and fluctuant. Posterior to the gall bladder and 
along the right paracolic gutter, a large abscess 
cavity was opened into, from which drained about 
a pint of thick, fecal smelling purulent material. 
The posterior surface of the stomach and the lesser 
curvature are firmly bound to the liver by many 
dense fibrous adhesions. Behind the pyloric end 
of the stomach and the first part of the duodenum 
may be felt a firm, rounded, slightly nodular mass 
which appears to be a thick, fibrinous laminated 
blood clot, about 6 cms. in diameter. The sac in 


which the clot is contained is composed of thick | Th 


adhesions and also a dilated portion of the hepatic 


artery which has ruptured. The aneurysmal sac 
measures about 3 cm. in length and 2 cm. in 
width. The walls of the sac are thin and rather 
friable. There is also a small erosion into the por- 
tal vein. A portion of the blood tumor has under- 
gone softening and has become infected, lodging a 
small amount of thick purulent material. This area 
communicates with the erosion into the portal vein. 
The sac has also disintegrated the head of the pan- 
creas for a distance of about 1 cm. The remainder 
of the sac is firmly attached to the pyloric end of 
the stomach and the first part of the duodenum, but 
there is no evidence of perforation into either. 

The liver is large and firm, but presents on the up- 
per surface many small nodules which are soft and 
fluctuant, and which appear to be filled with fluid. 
The liver is of a mottled greenish and purple color. 
The gall bladder is large and distended. The com- 
mon duct is apparently not patent as no bile can be 


‘expressed. On opening the gall bladder it is seen 


to be filled with a thick, greenish, purulent material 
of a distinctly fecal odor. 


The retroperitoneal glands are much enlarged, soft, 
and of a dark, greenish color. 

The intestines appear to be normal exteriorly, and 
there are no pelvic abnormalities. 

Heart: Slightly smaller than normal, soft, and of 
a deep reddish-brown color. Small amount of peri- 
cardial fat. The heart was left in situ and the cham- 
bers not opened. 

Lungs: The right lung is rather small, soft and 
doughy, and of a light pinkish color. The pleural 
surface is dull and covered with numerous tabs of 
fine, fibrous adhesions. At the apex there is a small 
scarred area about 1 cm. in width. The cut surface 
of the upper lobe is dry, granular, subcrepitant 
throughout and of a pale yellowish color. The mid- 
dle lobe is similar. The lower lobe is cropitant 
though rather soft and doughy. The surface 
spongy, of a deep pinkish color, and the base shows 
some passive congestion. A small amount of bl 
fluid may be expressed. The left lung is very sm 
collapsed, subcrepitant throughout, and very doughy 
in consistency. It is of a pale pinkish yellow color 
throughout. The cut surface of the upper lobe is 
dry, granular, collapsed and light yellow in color. 
The lower lobe is similar. 

Liver: The organ is large, firm, smooth on the 
surface except for numerous small nodules scat- 
tered throughout the whole surface, most marked 
on the upper diaphragmatic surface. The whole 
liver is mottled green and purple in color. The cut 
surface is of a dull, brownish-green color, and there 
are numerous small abscesses scattered throughout 
the substance filled with thick, greenish, purulent 
material. The majority of the abscesses are about 
% cm. in diameter. Some of the portal vein branches 
show wasting and toxic degeneration. 

The gall bladder is much distended and filled with 
purulent material and the mucous membrane is de- 
generated. 

Spleen: The organ is moderately enlarged, firm, 
smooth surfaced and of a deep purplish color. The 
capsule strips fairly easily. The cut surface is fair- 
ly firm, moist, mottled purple and yellow, the germi- 
nal centres being pale. It has a definite sago ap- 
pearance and shows evidence of chronic wasting and 
toxic degeneration. 

Esophagus: No gross lesions. 


Stomach: The organ is of a normal size and shape, 
smooth and shiny on the external surface and of a 
light grayish color. The wall is of a normal thick- 
ness throughout. The mucosa is rather thin, pale 
for the most part but with a few areas of congestion. 
‘ne rugae are not very prominent and the surface 
is covered with thin slime and presents the appear- 
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ance of a mild catarrh. There is no evidence of any 
ulceration or past or recent perforation. The gastro- 
enterostomy opening is patent and firm. The pylorus 
is also patent and shows no abnormalities. 


Intestines: The duodenum is of a normal size and 

appearance. The mucosa in the first portion is 

smoothed out where the b!ood tumor protrudes into 

it but there is no evidence of any ulceration or 

previous perforation. The remainder of the duo- 

= is negative, as are the rest of the intes- 
es. 


Pancreas: The organ is of a normal size and shape 


-and quite firm. The head is eroded where the an-| 


eurysmal sac has eaten into it. 
Adrenals: No gross lesions. 


Kidneys: The right kidney is of a normal size 
and shape, firm and tense. It is of a reddish brown 
color and smooth and shiny on the exterior surface. 
‘The capsule strips easily and shows no thickening. 
The cut surface is moist and glistening, granular, 
and considerably congested. The cortex and medulla 
are of a normal thickness but the pyramids of the 
medulla are yellowish white and rather waxy in ap- 
pearance. The pelvis is normal. The left kidney 
is similar to the right. 

Bladder: No gross lesions. 

Genitalia: No gross lesions. 

Aorta: Of rather small diameter. The intimal sur- 


face is smooth and shiny, though about the arch 
there are signs of early atheroma. 
Summary: 


Marked emaciation. 

- Moderate jaundice. 

Healed right-sided pleurisy with old 

healed scar in the right apex. 

. Subacute, purulent peritonitis. 

. Inflammation of the gall bladder with 

abscess formation. 

Aneurysm of the hepatic artery with 

rupture into the peritoneal cavity; 

walled off by adhesions. 

7. Multiple abscesses of the liver. 

8. Passive congestion of the spleen. 

9. Erosion of the head of the pancreas 
by the aneurysm. 

. Toxic nephritis. 


Note: There is no evidence of malignancy in any 
part of the body, nor is there evidence of ulceration 
in the stomach or duodenum, nor any way, macro- 
scopically, by which bleeding could have occurred 
into the stomach. It is possible because of the fact 
that the aneurysmal sac communicated with the gall 
bladder that the bleeding occurred into this organ 
and from there was transmitted to the duodenum 
and so to the stomach. 


I am indebted to Dr. Harry Bard, Pittsfield, Massa- 
chusetts for permission to report this case. 


SOME RECENT RESEARCHES IN EPILEPSY AT 
THE MONSON STATE HOSPITAL* 


J SHALL summarize briefly the results of some 
of our recent research activities. During the 
past decade numerous articles which were pre- 
‘pared by our staff on the pathology and clinical 
features of epilepsy have appeared in various 
medical periodicals. We have approached the 
problem of epilepsy from several different an- 
gles in order that we might be better able to 
consider the whole individual in the study of 
his particular problem rather than to think in 
terms of neurone function alone or in terms 
of morbid anatomy of motor pathways, cere- 
bellar tracts, basal ganglia, etc. Surely, struc- 
tural changes may occur in all these without 
causing convulsions and conversely convulsions 
may occur without demonstrable permanent 
changes in any organ. Since epileptic patients 
have in common one symptom, the convulsion, 
which is so similar in every case that the condi- 
tion is described by a single word—‘‘epilepsy’”’ 
—one naturally looks for some common etiolog- 
jieal factor to explain the recurrence of this dra- 
matic phenomenon. In searching for the cause 
of convulsions, one looks for a more simple 
mechanism than in looking for the etiology of 
disease, for the seizure must be due to a phe- 
nomenon that may occur in many pathologic 
states. Admitting that the predisposition or 
*Read at the regular meeting of the Hampden District Medi- 
cal Society, October 18, 1932. 
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the vulnerability to epilepsy may come from 
many causes varying from poor inheritance to 
cerebral trauma, yet one looks for a common 
precipitating factor which touches off the ex- 
plosion at intervals after the bomb has been 
properly prepared. With this in mind, we 
have approached the problem of epilepsy from 
a standpoint of pathological physiology. We were 
encouraged in this by favorable reports from 
therapeutic research projects, especially those 
which depend, for their beneficial effect, on cer- 
tain physicochemical body changes‘. I refer es- 
pecially to acidosis induced by the ketogenic 
diet? and dehydration by fluid intake limita- 
tion*®. These two therapeutic procedures have 
become recognized generally as valuable aids in 
alleviating symptoms but one may doubt if 
they ever result in permanent cure. There have _ 
appeared two schools of thought on this sub- « 
ject; one believing that the ketogenic diet re- 
lieved epileptic patients by inducing an aci- 
dosis or ketosis, or indirectly by increasing the 
amount of calcium ion, and the other believing 
dehydration relieved these patients because les- 
sening the fluid constituents of nerve tissue 
raised the convulsion threshold. Since both 
these methods of treatment have some factors in 
common, i.e., loss of body fluids, shift in acid 
base equilibrium toward the acid side, and loss 
of weight, many physicians have used a combi- 


.|nation of both methods with good results‘ and, 


probably, with less inconvenience to their pa- 
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tients. In our siady of the influence of acute 
infectious diseases’ and of debilitating diseases 
on the course of epilepsy, we have found that 
a decrease in the frequency of seizures occurred 
in most cases. Also, we have shown that the in- 
cidence of epilepsy is low in diseases in which 
there is present a low blood volume or a tend- 
ency to dehydration, e.g., diabetes mellitus, 
cretinism, and thromboangiitis obliterans’. 

Believing that if acidosis causes a negative 
water balance which is associated with clinical 
improvement, and if strict limitation of fluid 
intake brings about similar clinical results, there 
might be a detectable decrease in the amount of 
circulating body fluids as a result lof these 
therapeutic procedures, and believing that per- 
sons subject to epilepsy might show an increase 
in fluid constituents, we undertook a study in 
the blood volume of epileptic patients. Under 
the direction of Dr. Morgan B. Hodskins and 
in collaboration with Dr. James Z. Naurison, 
whose understanding of normal and abnormal 
physiology has been invaluable, we have con- 
ducted intensive research, a part of which has 
already been published. 

The blood volume values of 78 untreated epi- 
leptic patients in interim were compared with 
those of 42 normal controls*. It was found that 
these epileptic patients showed an average in- 
crease in blood volume of 8 per cent over the 
controls, but the most striking finding was the 
wide range of blood volume values in patients 
as compared with the relatively narrow range 
of values in normal subjects. These findings 
justify the opinion that the individual who is 
subject to epilepsy tends to retain fluids and 
corroborate recent evidence that the acute con- 
vulsive state is associated with disturbed water 
metabolism and acute retention of body fluids’. 

Along with our studies in dehydration, aci- 
dosis, and blood volume, the therapeutic and 
physiologic effect of ammonium nitrate as a de- 
hydrating agent was also studied®. Obviously a 
drug which induces a negative water balance— 
a drug which would act directly opposite to 
pitressin® which causes retention of water and 
induces seizures—would be quite useful. The 
blood volume in fifty epileptic patients was 
studied before and after the administration of 


«ammonium nitrate 90 gr. (6 Gm.) daily. The 


«duration of treatment varied from nine to three 
hundred and eighty-four days with an average 
treatment period of two hundred and eleven 
days. No strict limitation of water intake was 
undertaken. Treatment with this acid-forming 
salt caused an average decrease in blood volume 
of 8 per cent and an average decrease in CQ. 
combining power of the plasma of 15 per cent. 
However, there was no clinical improvement no- 
ticed in most cases. These results show that mod- 
erate acidosis induced by administration of am- 
monium nitrate does not have a favorable in- 
fluence on the clinical course of epilepsy. The 


average decrease in blood volume while under: 
treatment was only 8 per cent and the average 
weight of patients remained unchanged—apol- 
ogies for our inability to control strictly and 
limit the fluid intake of these patients. Since 
there was no loss of weight in this group of pa- 
tients one reasonably assumes that dehydration 
did not occur. 

It will be of interest to the internist to know 
that there were no ill effects from administra- 
tion of ammonium nitrate 90 gr. (6 Gm.) daily 
‘over a long period of time. The non-protein 
‘nitrogen of the blood and the plasma chlorides 
were not materially changed after long-contin- 
ued treatment. 

An hypothesis which is quite generally ac- 
cepted is that edema, anoxemia, and alkalosis 
favor the convulsive state and that dehydra- 
tion, increased oxygen tension, and acidosis tend 
to inhibit convulsions®. Since cancer is thought 
to be associated with alkalosis in most cases’®, 
we reviewed the case records of 55 patients in 
whom cancer had complicated and modified the 
course of epilepsy. It was found that the num- 
ber of convulsions decreased in most cases as 
the malignancy progressed”. If malignancy is 
generally associated with relative alkalosis, then 
the shift in acid base equilibrium does not play 


fan important réle in the face of dehydration 


which presumably occurred in these cancer 
eases. In our experience, loss of weight, whether 
due to disease or to restricted diet, has gener- 
ally been accompanied by clinical improvement 
in epileptic patients. One may speculate as to 
whether this improvement is due to dehydration 
or increased oxygen tension, both of which may 
accompany loss of weight, but the results of our 
recent research tend to discredit acidosis alone 
as an important factor. Our experience with 
caffeine and diuretin with careful control of 
fluid intake substantiates our belief that dehy- 
dration plays a very important rdle. 
Intracranial vascular conditions, upon which 
depends the supply of nutrient to the nerve 
cells, are favorably influenced by a number of 
drugs, among which should be mentioned caf- 
feine and amyl nitrite and many sedatives, es- 
pecially phenobarbital (luminal) and iso-amyl- 
ethyl barbiturate’? (amytal). In the treatment 
of status epilepticus many different measures 
have been employed. During the past two years 
we have used sodium iso-amyl-ethyl-barbiturate 
(sodium amytal) 7.5 gr. (0.5 Gm.) intravenous- 
ly in 14 cases of status with encouraging re- 
sults. Sodium phenobarbital (sodium luminal) 
in 4 to 8 gr. doses intravenously has been very 
useful in the treatment of status and the mar- 
gin of safety in its administration is much great- 
er than is that of sodium amytal; however, the 
latter has been much more effective and spectac- 
ular in relieving the patients. The administra- 
tion intravenously of sodium amytal calls for 
caution and should be done slowly ; however, our 
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- results have been uniformly good. The bene- 


ficial effects of these sedative drugs may pos- 
sibly be explained by their vasodilator action 
on the cerebral vessels which in turn increases 
the supply of oxygen to the brain. Nerve tis- 
sue is most sensitive to oxygen want'* 1* ?? and 
when the circulation is slowed and oxygen sup- 
ply is limited, compensatory cerebral vasocon- 
striction might cause anoxemia enough to preci:- 
pitate aseizure. 

The relation of the acute convulsive state to 
intracranial hydraulics, to cerebral vasomotor 
control, to oxygen utilization, and to capillary 
permeability"® is most intriguing. Anoxemia 
increases the permeability of capillaries to 
plasma proteins and permits water to pass 
through much faster than under normal condi- 
tions'*' 17, This increase in capillary permea- 
bility may cause cerebral edema which has been 
frequently described in association with epilep- 
sy. The interrelation of all these factors and 
the manner in which they are influenced by 
dehydration, acidosis, and increased oxygen ten- 
sion lead one into the involved realm of phys- 
ical chemistry and bio-chemistry'*. On chang- 
ing from recumbent to standing position for 
thirty minutes, approximately 11% of the 
plasma filters from the circulation into the in- 
terstitial tissues’®. Since disturbed water metab- 
olism is concomitant and apparently a causa- 
tive factor in the acute convulsive state”, one 
might expect that this filtration rate would be 
abnormal in epileptic patients, eSpecially at or 
about the time of the convulsion. We have 
attempted to study the capillary permeability 
in epileptic patients and in normal subjects bv 
determining their ability to concentrate blood 
plasma while standing. When patients were 
tested in interim there was no deviation from 
the results obtained in controls; however, two 


’ patients who had mild epileptic symptoms, in 


the form of petit mal, during the standing 
period showed no tendency to concentrate 
plasma by specific gravity determinations. Acute 
fluid retention which is said to precede the 
acute convulsive state may have its origin in a 
sudden change in capillary permeability, or pos- 
sibly, a change in the colloid osmotic pressure. 
Without envisaging epilepsy i in terms of bio- 
chemistry, one may see in it a plausible ap- 
proach to the study of individual predisposi- 
tion, and of precipitating life situations which 
are intimately associated with metabolic 
changes. One is reminded of other equally dra- 
matic conditions which are associated with au- 
tonomic phenomena, namely, vasovagal attacks 
of Gowers, neurocirculatory asthenia, and vago- 
tonic crises’. In all these conditions and in 


some cases of epilepsy, the emotional element 
and its counterpart, the vasomotor and physi- 
ologic imbalance, are obvious, and by considering 
all these factors one is able to clear the barrier 
of the ‘‘organic’’ and the ‘‘functional’’. It may 
not be so important to understand the disease 
whieh the patient has, and make an elaborate 
differential diagnosis, as it is to understand 
the patient and his physiologic equipment and 
stability. This removes one from the primitive 
state of medicine, i.e., description and classifica- 
tion, into more modern methods where one at- 
tempts to understand physiologic mechanisms”*, 
giving hope of eventually determining the cause 
of convulsions. 
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- CASE RECORDS heart was negative. The blood pressure was 

of the 180/110. ae 
MASSACHUSETTS GENERAL _ |, Physical examination showed a well nour- 
HOSPITAL ished, drowsy man lying comfortably in bed. 


ANTE MORTEM AND POST MORTEM RECORDS AS USED 
IN WEEKLY CLINICAL-PATHOLOGIC EXERCISES 


Epirep sy Ricwarp C. Casot, M.D. 


F. M. PAINTER, A.B., ASSISTANT EDITOR 


CASE 19121 
SUBSTERNAL PAIN FOR ONE DAY 
MepicaL DEPARTMENT 


A Canadian restaurant cashier and waiter 
sixty-one years old was sent in through the 
Emergency Ward complaining of substernal 
pain of one day’s duration. — 

Three weeks before entry while working he 
had intense numb constant pain originating 
deep, under the midsternum. In the course of 
an hour this increased in intensity and radiated 
straight through to the back and down the right 
arm to the fingertips. It was somewhat agegra- 
vated by exertion. When he lay perfectly still 
it did not keep him from sleeping. The pain 
lasted for about two days. During the next 
three weeks he had two more similar attacks, the 
last a little more severe, keeping him in bed for 
twenty-four hours. Between the attacks he did 
not feel weak and worked as usual. The day 
before entry while going home from work he 
again had the pain. This time it persisted even 
when he was quiet. The character and distribu- 
tion were as before. His physician gave him 
several doses of morphine during the next twen- 
ty-four hours with partial relief. At the time 
of entry the pain was still present but was grad- 
tally wearing away. 

Three weeks before entry he came to the Out- 
patient Department complaining of epigastric 
pain and distention. The heart was possibly 
slightly enlarged. The sounds were distant. 
There was tenderness in the midepigastrium. An 
electrocardiogram five days before entry showed 
ventricular premature beats, rate 80, inverted 
T,, coronary type, low voltage QRS. A gastro- 
“intestinal series, including a barium enema, 
“showed only a redundant colon. A Hinton test 
was negative. The blood pressure was 154/110. 

His family history, so far as he knew it, is not 
significant. 
~ He had always been strong and healthy until 
recently. He had gonorrhea thirty years before 
entry. For eight years he had had pain in the 
right lower quadrant at intervals, for which he 
eame to the Outpatient Department seven 
months before entry. Examination and x-rays 
at another Boston hospital four years previous- 
ly had been negative. The Outpatient studies 
also failed to reveal the cause of the pain. The 


(He had recently had morphine.) The face, lips 
and mucous membranes showed a red cyanosis. 
The heart was enlarged to the left (left bor- 
der of dullness 11.5 centimeters, midclavicular 
line 9, supracardiac dullness 7.5). The rhythm 
was irregular of frequent ventricular 
extrasystoles which did not come through to the 
wrist. The sounds were of very poor quality, 
faint and distant, scarcely audible even when 
he sat upright and held his breath in forced ex- 
piration. The artery walls were palpable. The 
blood pressure was 115/90 to 60/35. An elec- 
trocardiogram showed normal rhythm, rate 100, 
late inversion T;, coronary type, low voltage 
(some overshooting because of high resistance). 
There was the slightest suggestion of a high ori- 
gin of the T wave (Pardee’s sign) as compared 
with the prévious Outpatient record. There 
were medium and fine moist rales at the bases 
of both lungs in the back. The pupils were 
equal and regular but did not react to light. 
The reflexes were normal. 


The amount of urine is not recorded. The 
specific gravity was 1.016 to 1.022. There was 
a very slight trace to a slight trace of albumin 
at all of three examinations. The first sedi- 
ment specimen was loaded with white cells. 
The other two showed 2 to 4 per field. Two 
specimens showed red cells. All showed gran- 
ular easts. Blood examination showed 6,590,000 
red cells, hemoglobin 100 per cent, 14,500 to 
27,850 white cells, 83 to 88 per cent polynu- 
clears. One smear showed more than the nor- 
mal number of large red cells. Another showed 
the red cells normal, but several band cells 
among the white cells. A Hinton test was neg- 
ative. Stool examination was negative. 

The temperature was 97° to 100.5° with a 
terminal rise to 103°. The pulse was 75 to 100 
with a terminal rise to 120. The respirations 
were 12 to 30. | ny 

The patient was given absolute rest in bed 
and was very comfortable. The day after entry 
a pericardial friction rub was heard, which had 
disappeared by the fifth day. The number of 
basal rales increased. On the fifth night he 
complained of gradual onset of pain in the left 
leg just above the ankle, becoming worse dur- 
ing the night. The next day the left foot and 
lower leg felt cooler than the right and the left 
posterior tibial and dorsalis pedis arteries could 
not be palpated. The following day the poplit- 
eal could not be felt. : 

On the eighth morning a surgical consultant 
reported that the only possible chance of saving 
the foot was by immediate operation, which was 
done. The following night the foot was still 
cold. The second day after operation the pa- 
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tient appeared moribund. The foot and lower 
leg were gangrenous, with a good line of demar- 
eation. The blood pressure fell to 60/35 and the 
temperature rose to 103°. The following morn- 
ing he was unresponsive. That night his blood 
pressure was 80/52. He did not regain con- 
sciousness and died apparently in his sleep the 
following morning. 


CuintcAL Discussion 


Dr. Ricwarp C. Casot: With this history we 
should ordinarily say it is an infarcted heart. 
We expect pain down the left arm, but it does 
go to the right sometimes too. 

The striking thing is that he was able to work 
and not prevented from sleeping in the first 
attack. 

The electrocardiogram is perfectly in har- 
mony with the diagnosis that we have suspected. 
- It is noticeable how much more the systolic 
blood pressure varies than the diastolic. That 
is the rule. The diastolic is very much more 
important. It is very much harder to measure. 
Many men do not know how to measure it and 
so they skip it, measuring only the systolic, 
though it is so much less important. I would 
call attention particularly to this blood pres- 
sure. You are going to be called to many cases 
of heart disease just at this stage and you are 
going to find the blood pressure low, and if 
you are wise you are not going to exclude hy- 
pertension as the cause of the illness, because 
the high pressure may have been high but may 
have gone down. If the case otherwise will 
fit hypertension, do not exclude it because the 
pressure is low after compensation has failed. 

Dr. Tracy B. Matuory: It may also stay 
low, even if he recovers pretty good compensa- 


tion, may it not, Dr. Cabot? 


Dr. Casot: There is a stage when a person 
is beginning to have hypertension when it goes 
up and down at all sorts of intervals. But I 
think that when high pressure has once become 
continuous so that we are sure of the diagnosis, 
it does not go down for any reason whatever ex- 
cept approaching death. 

The pupils did not react to light, which prob- 
ably, so near death, is not of any importance; 
otherwise we should have paid more attention 
to it. 

The large number of red cells was undoubted- 
ly due to cyanosis, I think. Band cells are un- 
developed polynuclears, but I do not think they 
have any significance here. 

A pericardial rub is a thing we are always 
looking for in this disease. It is perfectly con- 
ceivable that it is there, also perfectly con- 
ceivable that it is not. 

_ The essential thing we have here is arterial 
embolus in one or more of the coronary arteries 
and in the arteries of the leg, and it may have 
got up to the abdominal aorta for all I know. 


I am curious about the operation. I do not 
know what it was. 

Dr. Rosert R. Linton: At the time I saw 
this patient it appeared that he had had an 
embolus which was lodged in the popliteal ar- 
tery of the left leg. The onset of the pain in 
hiss leg, which was described as being gradual 
in onset, was not typical of an arterial embolus. 
Pain due to sudden occlusion of an artery from 
within is usually very sudden and excruciating. 
It is possible that the type of pain in this case 
was masked by the sedatives he was receiving for 
his cardiac condition. I made the diagnosis of 
embolism of the left popliteal artery chiefly on 
the physical findings. The left foot and ankle 
were cold, cyanotic and beginning to take on a 
cadaveric appearance. The left lower leg up to 
a few inches below the knee was much cooler 
than the leg above the knee. The only arterial 
pulsation in the left leg that could be pal- 
pated was that of the femoral artery. This 
artery could be traced down about two thirds 
of its course in Hunter’s canal, where the pulsa- 
tion abruptly ceased. a 

I assumed that the embolus had occurred sixty 
hours previous to the time I first saw the pa- 
tient. This relatively long period probably 
meant that the chances of a successful embo- 
lectomy were not very great. It was however so 
evident what the outcome was going to be, at 
least the loss of the left foot, that it seemed 
justifiable to attempt to reéstablish the circula- 
tion. 

The operation was a simple one. The popliteal 
artery was exposed, using local anesthesia. The 
embolus was located about the middle of the 
popliteal artery at the point where the inferior 
lateral and medial genicular arteries arise. A 
small vertical incision one centimeter in length 
was made over the embolus, which was located 
by the firmness of the clot and a slight bluing 
of the arterial wall. Also the artery distal was 
much smaller in diameter than it was proximal 
to this point. The embolus was milked out 
gently. It measured about 15 by 8 millimeters. 
Attached to the distal end of it there was a 
thin propagated clot about three centimeters 
long and two to three millimeters in diameter. 
The propagated clot proximal to the embolus 
was milked out. Following this procedure there 
was a gush of bright arterial blood. The pos- 
terior tibial artery was then exposed above the 
medial malleolus. It contained no blood or 
blood clot. It was cannulated with a ureteral 
catheter and washed upward with one per cent 
sodium citrate. When the solution came out 
clear from the popliteal artery, the incision in 
the latter was closed with fine oiled silk. On 
release of the popliteal artery blood was seen 
to come out of the posterior tibial artery, so it 
was sutured in a similar manner. At the time 
of operation it was noticed that the intima 
showed considerable damage at the point where 
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the embolus had lodged, so that I was afraid 
that a new clot would form at that point. 
The lesson this case has taught me is that 


Fi. ‘embolectomy in a peripheral artery is a relative- 


ly simple technical procedure and it should be 
attempted as soon as the diagnosis is made. If 
too long a period of time elapses before oper- 
ation is attempted the chances of failure are 
great, due to damage to the arterial wall at 
the point of occlusion with resulting secondary 
thrombosis of the artery. At present it is not 
possible to say what this period of time is after 
which it is useless to attempt an embolectomy. 
Until we determine this I think one is justified 
in performing the operation in a case where 
there is a possible chance of a successful result. 

Dr. Casot: We shall find an enlarged heart 
because of his hypertension; very possibly the 
type of renal changes we have talked of so 
often which go with perfectly good kidney fune- 
tion or without it. The coronaries should be 
plugged by a recent thrombus whether they are 
narrowed or not, and there is every reason to 
suppose they are narrowed. The origin of that 
leg thrombus we do not know. It seems to be a 
mural thrombus in the inside of the heart, from 
which a piece broke off and went down to the 
leg artery. It is very possible there was a peri- 
carditis, which often comes on the outside of 
the infarcted area just as the thrombus comes 
on the inside of it. The main cause of death it 
seems to me there is no doubt of at all,—coro- 
nary thrombosis. 

A Strupent: We have been told that when 
the blood pressure falls we should give treat- 
ment to build it up. Is this a case where that 
would be contraindicated ? 

Dr. Casot: If it falls from shock or hemor- 
rhage we should try to raise it. When it falls 
from cardiac causes we cannot build it up ordi- 
narily. Digitalis does not do it. I do not know 
any drug or other treatment that does except 
very temporarily. We have then these two 
types: blood pressure falling from shock or 
hemorrhage, as in wounds, for which we can 
do a great deal, and this blood pressure falling 
from cardiac causes, for which I do not know 
any relief. 


A Srupent: Do you expect the gonorrhea 


os _ had any significance in this illness? 


Dr. Casot: I should say not. 
A Stupent: Could this be polycythemia? 
Dr. Caspot: I should say not. We do not 


make that diagnosis unless we can exclude con- 
gestion of the blood at the surface from circula- 
tory causes. Polycythemia vera is contrasted 
with what is not vera, that is, simulated. This 
is simulated, I should say, by cyanosis. 

A Strupent: Can you get a white count as 
high as that from pericarditis? 

Dr. Casot: I think so; but I do not think 
there is any reason to consider it. We can have 


it from pericarditis or from these thrombi alone, 
because I think the foreign proteins in the “gee 
which we must have with these thrombi, 
enough to eause leukocytosis. 


CLINICAL DIAGNOSES (FROM HOSPITAL KECORD) 


Coronary thrombosis. 
Embolism of the left leg. 
Gangrene of the left leg. 


DR. RICHARD C. CABOT’S DIAGNOSES 


Coronary thrombosis. 
Cardiac infarction. 
Thrombosis of a large artery in the leg. 


ANATOMIC DIAGNOSES 


Coronary thrombosis. 

Hypertrophy of the heart. 
Arteriosclerosis of the aorta, marked. 
Embolus to the left popliteal artery. 
Infarets of the spleen and liver. 
Chronic vascular nephritis. 


PATHOLOGIC DiIscussION 


Dr. Mauuory: We found a considerably en- 
larged heart weighing 500 grams, and an area 
of infarction at the apex of the left ventricle 
with a definite thrombus in the descending 
branch of the left coronary about one and a 
half centimeters from its orifice, the most fre- 
quent spot of all for coronary thrombosis. I 
think that is of some interest in relation to the 
radiation of the pain down the right arm instead 
of the left. The site of the infarct is also the 
usual one. 

He had a very extreme degree of arterioscle- 
rosis in the aorta, more particularly in the ab- 
dominal portion, with great atheromatous mass- 
es, large ulcers, and secondary thrombi on top 
of his ulcers. Some of the thrombi were pedun- 
culated and measured from one half to one cen- 
timeter in diameter. So that he had two possi- 
ble sources for an embolus to his leg. It might 
have come either from the intracardiac throm- 
bus secondary to the infarct or it might perfect- 
ly well have come from these shaggy thrombi on 
the atheromatous ulcers. There is still a third 
possibility, that it was not an embolus but a 
local thrombus formation directly in the poplit- 
eal artery itself. But the vessel in that region 
did not show any marked degree of arterioscle- 
rosis, so we felt that on the whole it had come 
from higher up, either from the aorta or from 
the cardiac thrombus. 

‘The kidneys showed well marked chronic vas- 
cular nephritis. There were a couple of fairly 
long standing infarcts in the spleen and a quite 
fresh infarct in the liver,—a rather unusual find- 


ing. 
Dr. Casot: No pericarditis? 
Dr. MALLORY: 


: No. 
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" Dr. Canor: If you think I get extreme on 
the subject of the impossibility of diagnosing 
pericarditis, remember this case and some of 
the others we have had this year. . 
CASE 19122 
GASTRO-INTESTINAL BLEEDING 


DEPARTMENT 


PRESENTATION OF CASE 


Dr. ALFRED Kranss:* This is the case of a 
sixty year old white married Irish night watch- 
man who was brought into the Emergency Ward 
one night complaining of weakness of two 
days’ duration. 

Seventeen years before entry he had gnawing 
epigastric pain coming on two to four hours 
after meals and relieved somewhat by food and 
soda. He had stools of dark color and was ex- 
cessively weak. At the end of a year he went to 
a hospital, where x-ray examination showed an 
irregularity of the duodenum. On exploration 
a large mass of adhesions was found stretching 
from the surface of the pancreas across the 
duodenum and up to the under surface of the 
liver. The gall bladder, duodenum and stom- 
ach were apparently normal. The operation 
done consisted of loosening the adhesions. 

During the subsequent year he had the same 
symptoms, which were unrelieved. He returned 
sixteen years ago, when he was x-rayed again 
and the irregularity of the duodenum was 
more pronounced than the first time. He was 
explored again and even more adhesions found 
at the second operation than at the first. There 
was still no evidence of ulcer found. The ad- 
hesions this time, according to the note from 
the hospital, were said to involve the colon. A 
gastro-enterostomy was done with complete re- 
lief of symptoms for over fifteen years. 

About six months before admission he began 
to be bothered by gas, marked anorexia and al- 
most constant midepigastric pain, non-radiat- 
ing, unrelieved, and not related to anything 
that he ate or did. He also noticed marked 
constipation and severe attacks of retching, dur- 
ing which he did not vomit food but regurgi- 
tated small amounts of liquids. His family no- 
ticed increased pallor. During the subsequent 
three months the symptoms grew more and more 
severe. He was particularly bothered by con- 
stant retching and anorexia. Three months be- 
fore admission he went to the Beth Israel Hos- 
pital, where he remained for a week and a diag- 
nosis of carcinoma of the stomach was made. 
Inasmuch as it was felt that nothing could be 
done for him he was discharged. 

He stayed at home, where all his symptoms 
gradually grew worse. He had increasing weak- 
ness and had to give up work. Retching was 


*Assistant resident on the East Medical service, 
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so severe that about six weeks before entrance 
he brought up approximately one ounce of 
bright red blood on one occasion. A month 
before entry he went to the Pondville Hospi- 
tal, where he was studied and esophagoscopy 
was done, I am told. He had another hemateme- 
sis of about two ounces at the Pondville, and 
tarry stools. He was told that he did not have 
carcinoma of the stomach but duodenal ulcer. 
He was discharged on a diet. 


He followed the diet, but gradually grew 
worse. Four days before admission he felt very 
weak. The night before admission he had a 
constant desire to defecate and while strain- 
ing at stool had a tarry movement, felt weak 
and dizzy, and fainted. He remained in bed 
the next day. His doctor was ealled and advised 
admission to the hospital. The patient had lost 
about thirty pounds in all during the six months 
of illness. 

His marital history is not contributory, but 
it is interesting that his wife and two of seven 
children are supposed to have had peptic ul- 
cers. 

His physical examination, except for the fact 
that he was very ill, pale, dehydrated and 
emaciated, was negative. The urine was nega- 
tive. The blood pressure was 100/70. The 
pulse was 110, the respiration 20. The white 
cell count was 11,400, the hemoglobin 30 per 
cent Tallqvist, the red cell count 1,300,000. 

He was admitted to the Medical service. Al- 
though his pulse and blood pressure were not 
exactly alarming, it was felt that because of 
the low red count he should be transfused. The 
surgeons were asked to transfuse him. There 
followed a long discussion as to whether he 
should be transfused. The medical men were 
for transfusion, the surgeons against it. In- 
asmuch as we on the Medical service were not 
doing our own transfusions at the time the 
patient was not transfused. The following 
morning however, after his blood pressure had 
sunk to about 80 and his pulse had risen some- 
what, he was given a transfusion of about 500 
cubic centimeters with marked improvement in 
the blood but no improvement in the general 
clinical condition. He remained in the ward 
ten days and was again transfused. At no time 
was he in sufficiently good condition to carry 
out diagnostic procedure of any sort. He con- 
tinually had marked retching during which he 
would bring up small amounts of dark sanguin- 
eous material strongly positive for blood. He 
had very frequent attacks of uncontrollable hic- 
cups. At times he had marked diarrhea during 
which he passed ten to twenty very small bowel 
movements during the day. All of these were 
strongly positive for occult blood but were never 
tarry. About the sixth or seventh day he de- 


veloped a very marked suppurative parotitis on 
one side and the following day bilateral suppu- 
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rative parotitis; at the same time the tempera- 
ture started to rise. The blood pressure remained 
between 80 and 100 systolic and the tempera- 


ture ranged between 100° and 101°. The pulse 


was 100. On the tenth day he developed signs 
of a pneumonic process in both lungs, the tem- 
perature and pulse rose very markedly and he 
li 


CuINIcAL DISCUSSION 


Dr. Tracy B. Matiory: This man at one 
time or another was in almost every Boston 
hospital. Through the kindness of Dr. Altman 
of the Beth Israel we have the plates taken 
when he was there. Perhaps he will show them 
to us. 

Dr. Wituram AttmMAN: These are some of 
the films taken at the first examination, when 
it was noticed while fluoroscoping that he had 
an irregularity with definite cascading of the 
meal at what we at that time called the lower 
end of the esophagus; also another irregularity 
at the duodenum, thought to be due to perforat- 
ing ulcer or to traction diverticulum secondary 
to old ulcer. We advised esophagoscopy, which 
was carried out and no lesion was seen. We 
were however quite positive that pathology was 
present, so we took him back to the X-ray De- 
partment and studied him very earefully. We 
noticed this time that the irregularity was defi- 
nitely seen, but involved the cardia just below 
the cardio-esophageal junction. The irregularity 
was seen here, accompanied by a ‘‘splitting’’ 
of the meal which in our minds is sufficient to 
warrant a diagnosis of tumor mass at the cardia. 
That was our final diagnosis. In addition, we 
mentioned that he also had an irregularity of 
the duodenum, probably a duodenal ulcer. 

Dr. Georce W. Houmes: As Dr. Kranes 
stated, the patient was not examined at this 
hospital. These films were taken at Pondville. 
The diagnosis that had been made at the Beth 
Israel was known and the radiologists at Pond- 
ville were asked to locate the carcinoma of the 
stomach which had been described. Two roent- 
genologists saw him with that definitely in mind 
and made two examinations, but were never able 
to demonstrate the lesion. Of course a lesion in 
that part of the stomach is extremely difficult 
to diagnose by x-ray; I think Dr. Robbins and 
his associates are to be complimented on be- 
ing able to find it. In addition there is a varia- 
tion from day to day in these cases due to the 
presence or absence of ulceration and spasm. I 
saw a patient this past week at the Phillips 
House who had been examined ten days previ- 
ously for possible carcinoma of the colon and 
no lesion found. When I saw the patient the 
lesion was perfectly obvious. There was marked 
stricture with complete obstruction. The ulcer- 
ation and spasm made it easier to demonstrate. 

In these films the distance from the fundus 


of the stomach to the diaphragm is perhaps 
greater than it should be, and there is a sug- 
gestion of a tumor mass projecting into the 
stomach. Having seen the specimen and these 
films I have no doubt that this soft tissue 
shadow represents the lesion, but I should not 
expect any roentgenologist to make a diagnosis 
of carcinoma on such a finding. As has already 
been pointed out, the diagnosis in these cases is 
usually made with the fluoroscope rather than 
from the films. The cascade effect of the meal 
over the tumor is the best diagnostic point we 
have. Most tumors close to the cardia also cause 
obstruction at some time and we may get delay 
in the lower end of the esophagus, as you saw. 
In these films there is no evidence of delay. 


This case also illustrates the fallacy of rely- 
ing entirely on the x-ray examination. One 
should give greater consideration to symptoms. 

Dr. GERALD BLAKE: This patient entered the 
wards after pretty thorough study at two other 
hospitals, with two different diagnoses and with 
a history of blood loss from the gastro-intestinal 
tract at varying times for seventeen years and 
an acute blood loss shortly before entrance. The 
diagnosis was not clear, but the case brings up 
very acutely the question whether to transfuse 
and when to transfuse. Where the diagnosis is 
definitely one of ulcer I do not think transfu- 
sion is so clearly indicated. Here, where the 
element of great blood loss comes in and there 
is a question of carcinoma of the stomach in a 
patient with a blood count and a blood pressure 
as low as this, it seemed to me that he deserved 
transfusion. We felt that whether or not there 
would be any effeet on the bleeding aside from 
the improvement in his blood from the new 
blood put in, it was worth trying. I should like 
Dr. Bock’s opinion as to the possible effects of 
transfusion on oozing areas which have caused 
a chronic blood loss. The patient did not re- 
spond satisfactorily, the bleeding continued, and 
a diagnosis of probable carcinoma of the stom- 
ach was made. 

Dr. ARLIE V. Bock: The question which Dr. 
Blake raises is a perennial one about this hos- 
pital. We have two schools of thought on the 
question divided into the right and the left 
group. I have always been on the side of those 
who feel that a case like this should have trans- 
fusion. The surgical feeling about it is that if 
we transfuse a bleeding patient all we do is to 
pour in blood that is immediately poured out 
through the oozing areas. There is however 
something to be said on the change of the coagu- 
lation time of the blood by adding five, six or 
seven hundred cubic centimeters of new blood 
to act as an increased means of stasis as opposed 
to the coagulation time of blood with a red 
count of 1,300,000. I think we have in our ex- 
perience on the Medical side seen good results 
from transfusion in these cases and I have yet 
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to hear any reasonable arguments against do-|_ 


ing it. 

Dr. Mauiory: One other diagnosis should, it 
seems to me, have been seriously considered in 
this case. Our only evidence of carcinoma at 
the cardia or the lower end of the esophagus 
was roentgenological. What they had at the 
Beth Israel was perfectly definite; no doubt 
there was a tumor there, but not necessarily car- 
cinoma. The cardia is a favorite spot for be- 
nign tumor, and a history of bleeding for seven- 
teen years is a very good history of benign tu- 
mor of the stomach. Even though you thought 
the chances were ten to one that it was car- 
cinoma, I think a man with that story should 
have been explored on the chance that it was a 
benign tumor that was operable and curable. 
Would you not agree to that, Dr. Bock? 


Dr. Bock: On account of the duration, yes. 


CLINICAL DIAGNOSES (FROM HOSPITAL RECORD) 


Duodenal ulcer. 

Carcinoma of the stomach? 
Generalized arteriosclerosis. 
Acute bilateral parotitis. 


D1 t 


ANATOMIC DIAGNOSES 


-Adeno-acanthoma of the esophagus with me- 
tastases to the mediastinal glands. 
Pulmonary thrombosis, left. 
infarets. 


Puluonery edema. 
Chronic fibrous pleuritis, right. 
_ Arteriosclerosis, slight, aortic, coronary and 
renal. 
Gastrojejunostomy. 
Bilateral parotitis. 


Discussion 


Dr. Matiory: The tumor is exactly at the 
cardia. A small amount of it perhaps passes 
above the junction of the esophagus and the 
stomach, but the major part of the tumor is 
actually within the stomach. The border line 
between the stomach and the esophagus is a 
very irregular one and it is difficult to localize 
it exactly. The tumor was low enough so that I 
think it is not at all surprising that direct 
esophagoscopic examination was negative. One 
ean do a biopsy without very much difficulty 
through the esophagoscope on a tumor that is 
in the esophagus, but when it is as low as this 
one might not be able to get down to it. 

The histology is also somewhat interesting. 
We finally made a diagnosis of adeno-acanthoma. 
That is an adenocarcinoma showing areas of dif- 
ferentiation into squamous epithelium, a type 
of tumor that is very common in the uterus 
but less often seen anywhere else. Recently 
they have been shown to be not unusual in the 
gall bladder. We had one case in which we 
found an adeno-acanthoma in the sigmoid, but 
that patient had previously had a hysterectomy, 
so that it might well have been a metastasis. 

Dr. Bock: Did he have an ulcer? 

Dr. Mautory: There was a small ulcer in the 
duodenum. 

Dr. Bock: How long do you think the tumor 
in the cardia had been present? 

Dr. Matuory: I do not believe one can tell. 
It must have been present six months or more, 
very possibly two years, but I am guessing at . 
those limits. . 


ERRATUM 


In Case 19032, published January 19, 1933, 
the hemoglobin readings on page 156 should be 
22 per cent, 32 per cent, 24 per cent, 26 per cent 
and 27 per cent. 
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THE TREATMENT OF BURNS 


Ir is not frequently that a medical journal 
has the opportunity of publishing a first paper 
by a recent graduate that records a fundamental 
and important advance in knowledge and, in 
addition, is extremely well written*. The au- 
thors of the manuscripts that flow into journals 
and have to be returned on account of poor 
writing, unimportant subject matter, non-critical 

“deductions or many other reasons, could well 
afford to study this article and use it as a model. 
Unfortunately it would be too much to expect 
that every article should contain such important 
subject matter. The fact that this one does can 
well cause many surgeons, as it has the writer 
of this editorial, to kick himself mentally for 
not having thought of the important réle played 
by infection with virulent streptococci in the 
course and outcome of that Cinderella of dis- 
eases, burns. It is interesting how frequently 
others have been in a position to make discov- 
eries before or at the time that an advance in 


medicine has been made. Here is an instance 
where a few simple cultures, a method of study 
universally available for sixty years, plus a lit- — 
tle thought and some very earnest detailed work, 
have changed the entire point of view of treat- 
ment and, as a result, the outlook for the great 
majority of the many victims of these fright- 
ful accidents. The editorial writer well remem- 
bers that when an interne he treated a series of 
cases with the then new ambrine treatment, 
and his chief, now retired, felt that the reten- 
tion of pus under the paraffin for twenty-four 
hours at a time was harmful. It was also no- 
ticed that islands of skin that appeared to be 
viable on the first and second days would mys- 
teriously melt away before a week had gone 
by. Of course, all granulating wounds were 
known to be infected, but nobody thought seri- 
ously enough about the infection to investigate 
it. These remarks are meant in no way to de- 
tract from the importance of the other two 
great advances that have taken place in this 
field in the last decade. First, the tannic acid 
dressing with its protective action was a great 
step in the way of local treatment. Secondly, 
the study of the blood chemistry, by Underhill, 
led to important advances in treating the shock 
of the first few days. This shock, often being 
present on the admission of the patient, must 
still be attended to. The replacement of tannic 
acid by aqueous gentian violet results in a softer, 
more stable eschar and, in addition, has very 
potent antiseptic properties without at the same 
time hindering the growth of cells. It goes 
without saying that this combination of prop- 
erties is almost unique. Im severe cases it is 
not and can never be a lazy man’s method of 
treatment. Daily strict attention must be paid 
to the details of local and general treatment. 

In closing we wish to congratulate the author 
for having made such fruitful use of his oppor- 
tunities as a student, interne and surgical resi- 
dent. 


*Aldrich, Robert Henry: The rdéle of infection in burns. New 
Eng. J. Med. 208:299 (Feb. 9) 1933. 


LEGISLATION NECESSARY’”’ 


In the ‘‘Bulletin of Committee Work and 
Business of the Legislature’’ for March 6, 1933, 
opposite House Bill 106 and indicating its dis- 
position by the Legislature are the words ‘‘No 
legislation necessary.’’ Taken in connection 
with the situation as it exists, this does not make 
sense. As the Secretary of the Board of Regis- 
tration in Medicine pointed out in discussing 
the bill, a change in the law is needed so that 
the graduates of the better schools can once 
more be registered in Massachusetts; and also, 
judging from the statements in the catalogues 
of medical schools, in the light of a recent opin- 
ion of the Attorney General, that practically the 


only persons eligible for examination in Massa- 


655 
Homer Gace, M.D. 
I. 


656 


EDITORIAL DEPARTMENT 


N. E. J. OF M. 
MARCH 28, 1933 


chusetts are those who are refused examination 
in every other state. 3 

Under the opinion of the Attorney General, 
the Board seems to be requiring specific infor- 
mation as to dates from each candidate concern- 
ing the course given by the school from which 
he received his degree, so that the Board may 
decide for itself whether the time qualification 
is fulfilled. Apparently it is not fulfilled by 
most schools. While the Board has made no 
public statement concerning all or any candi- 
dates rejected, certainly some graduates of Bos- 
ton University, of Harvard and of Tufts have 
been told they are ineligible. 

If no legislation is necessary, it means that 
the Legislature desires to exclude from examina- 
tion and therefore from practice in Massachu- 
setts the graduates of Yale, Columbia, Cornell, 
Pennsylvania, Jefferson, Johns Hopkins, Van- 
derbilt, Western Reserve, Chicago, Washington, 
Michigan, Stanford, California and other medi- 
cal schools outside of Massachusetts of high repu- 
tation, as well as the: graduates of Boston Uni- 
versity, of Harvard and of Tufts. It is this that 
does not make sense. Perhaps the Legislature 
has made this disposition of House Bill 106, 
' without realizing just what are the issues in- 
volved, but certainly the responsibility for the 
present situation rests squarely on the Legisla- 
ture. 


AN IMPORTANT BILL (HOUSE 343) 


REPRESENTATIVE Estabrook of Fitchburg ap- 
peared before a committee of the Legislature in 
advocacy of a bill to create a State Board which 
would have authority to investigate institutions 
which confer degrees and to establish standards 
of instruction by such institutions and if advis- 
able recommend revocation of charters which 
have been conferred by this Commonwealth. 
Similar arguments were presented at a previous 
hearing by the Commissioner of Education, Mr. 
Payson Smith; the Commissioner of Public 
Health, Dr. George H. Bigelow; and the Secre- 
tary of the Board of Registration in Medicine, 
Dr. Stephen Rushmore. 

At this previous legislative hearing the Mid- 
dlesex College of Medicine and Surgery had 
asked for authority to confer a degree in Den- 
tistry. This opened the subject of granting de- 
ee by educational institutions and inspired 

epresentative Estabrook to appeal to the Legis- 
lature for the appointment of a board with 
powers respecting this matter. 

There is undoubtedly abundant reason for 
the creation of such a board, for charters have 
been given to many institutions, by the several 
‘states, which have not been free from criticism. 
With respect to the Board of Registration in 
Medicine, evidence has been submitted indicat- 
ing that until it has authority to examine medi- 


cal schools it cannot know whether applicants 
for registration have had that training which 
is generally required by the other registration 

boards of this country. $ 


The Massachusetts Medical Society 


COMMITTEE ON POSTGRADUATE 
MEDICAL INSTRUCTION 


A MEETING of this committee was held at the 
Society headquarters, 8 The Fenway, on March 
6. There were present Dr. James H. Means, 
Dr. Charles W. Blackett, Jr., Dr. Joseph W. 
O’Connor, Dr. Dwight O’Hara, Dr. Reginald 
Fitz, Dr. Alexander S. Begg, Dr. Frank R. Ober, 
Dr. A. Warren Stearns, Dr. Walter P. Bowers 
and Dr. George H. Bigelow. 

Dr. Frank R. Ober was elected chairman. 

The executive committee, consisting of Dr. 
Greenough, Dr. Fitz and Dr. O’Connor, was 
duly elected. 

Dr. Leroy E. Parkins has been chosen to serve 
the committee and the executive committee as 


secretary. 


THIS WEEK’S ISSUE 


Contatns articles by the following named au- 
thors : 


Davis, Davi. B.S., M.D. Cornell University 
Medical College 1925. Research Fellow, Thorn- 
dike Memorial Laboratory, Boston City Hospi- 
tal. Address: 485 Commonwealth Avenue, 
Boston. Associated with him is 

Weiss, Soma. A.B., M.D. Cornell University 
Medical College 1923. Associate Professor of 
Medicine, Harvard Medical School. Director of 
the Second and Fourth Medical Services (Har- 
vard). Associate Physician, Thorndike Me- 
morial Laboratory, Boston City Hospital. Ad- 
dress: Boston City Hospital, Boston. Their 
subject is ‘‘The Relation of Subacute and Acute 
Bacterial Endocarditis to Rheumatic Endocar- 
ditis: A Study of 66 Cases With Necropsies.’’ 
Page 619. 


Hows, Henry F. B.A., M.D. Harvard Uni- 
versity Medical School 1930. Surgical House 
Officer and Surgical (Harvard Teaching) Serv- 
ice, Boston City Hospital. His subject is ‘‘ Ap- 
pendicitis.’’ Page 624. Address: 231 Beacon 
Street, Boston. 


Finpuay, Francis M. A.B., M.D. Harvard 
University Medical School 1922. F.A.C.S. As- 
sistant Surgeon to Outpatients, Massachusetts 
General Hospital. Assistant Surgeon, Cam- 
bridge Hospital. His subject is ‘‘ Atropine as a 
Diagnostic Aid in Appendicitis.’’ Page 630 


Address: 475 Commonwealth Avenue, Boston. 
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Woopsrwer, Pamir D. A.B., M.D. Harvard 
University Medical School 1921. Anesthetist, 
‘Lahey Clinic. His subject is ‘‘Better Gas Anes- 
“thesia. (The Carbon Dioxide Absorption 
Method.)’’ Page 632. Address: 605 Com- 
monwealth Avenue, Boston. 


Woopwarp, Samvet B. A.B., M.D. Harvard 
University Medical School 1878. President, 
Massachusetts Medical Society 1916-1919. His 
subject is ‘‘Smallpox and Vaccination.’’ Page 
641. Address: 58 Pearl Street, Worcester, 


Taytor, Erwin H. M.D. University of Michi- 
gan 1900. Consultant, House of Mercy and Hill- 
erest Hospitals, Pittsfield, Mass. His subjects 
are ‘‘Lymphosarcoma of the Jejunum’’ and 
‘‘Ruptured Aneurysm of the Hepatic Artery.’’ 
Pages 642 and 644. Address: Pittsfield, Massa- 
cehusetts. 


Riwzy H. M.D. University of Ten- 
nessee School of Medicine 1921. Assistant Su- 
perintendent, Monson State Hospital, Palmer, 
Mass. His subject is ‘‘Some Recent Researches 
in Epilepsy at the Monson State Hospital.’’ 
Page 646. Address: Palmer, Massachusetts. 


BOSTON MEDICAL LIBRARY 


Tuts column in the Journal will, from time 
to time, give a list of the recent accessions to the 
Library and, without any attempt at trespass- 
ing upon the field of the reviewer, will offer in 
the case of the more significant books, a thumb- 
nail sketch of the content of the volume and the 
author’s approach to his subject, not with any 
idea of presenting an abstract of the subject but 
merely outlining the character of the work pre- 
sented, whether clinical or philosophical, mono- 
graphic or sketchy, in order that some sugges- 
tion of its importance, over and above what the 
title might indicate, may be conveyed. 

In the following list of new books catalogued 
to January 5, 1933, there are quite a number of 
titles on subjects that are largely cultural and 
historical. 

The subject of Medical Education is repre- 
«sented by three very important reports which 
should engage the attention of all men interest- 
ed in the future of medicine, and just now very 
much in: the “‘spotlight. 

Surgery comes in for only eight to ten titles, 
some of which are concerned with technique and 
some with the surgical pathology of disease. 

In Medicine the subjects inelude cancer, hook- 
worm disease, Bright’s disease, diabetes, preven- 
tive medicine, rheumatism, leprosy, dietetics and 
a number of somewhat more specialized condi- 
tions, and in a lighter vein there has been added 
a volume of essays: ‘‘Taking the Doctor’s 
Pulse’’ and a story with the title of ‘‘ Amok.’’ 


Cultural 
Mystery and Art of the Apothecary. C. J. S. Thomp- 


son, 

History of Scottish Medicine. J. D. Comrie. 

History of the Massachusetts General Hospital. 
G. W. Myers. 

One Hour of Medical History. Ed. 2. Benjamin 
Spector. 

Hermes Hermetica. Hermes Trismegistus. 

Medical Art Calendar. J. P. Kruseman. 

Paediatric Biographies. J. Riihrah. 

Surgery at the New York Hospital, One Hundred 
Years Ago. Pool & McGowan. 


Educational 


Reprints & Problems of Medical Education. Rocke- 
feller Foundation. 

Commission on Medical Education, Final Report. 

Committee on Costs of Medical Care. Final Report. 

Medicine and The State. 

Fads & Quackery in Healing. Fishbein. 

Surgery 

Practical Surgery of the Joseph Price Hospital. 
J. W. Kennedy. 

Diabetic Surgery. McKittrick & Root. 

Orthopaedic Surgery. (See review in Journal of 
Bone & Joint Disease, October, 1932). W. Mercer. 

The Operating Room. A. A. Smith. 

Surgery with Special reference to Podiatry. E. Adams. 

Laboratory of Surgical Practice. Dodds & Whitby. 

Let’s Operate. McKay & Beasley. 

Recent Advances in Anesthesia and Analgesia. 
C. L. Hewer. 

Gyniadekologische Operationslehre. J. Halban. 

Taking the er Pulse & another essay. J. F. 
Montagu 

Amok. A ae. S. Zweig. 


Internal Medicine 


Hot Mineral Baths Commission—Conference on 
Rheumatic Disease. Bath City Council. 

Cancer and its Allied Diseases. W. F. Koch. 

The Mass Diagnosis of Hook Worm Disease. C. Lane. 

Diabetes in Childhood and Adolescence. P. White. 

Clinical Dietetics. H. Gauss. 

Synopsis of the Practice of eeessaitien Medicine, 
etc., and Clinical Instruction at the Harvard 
Medical School. S. Warren. 

Effects of Menstruation. M. Chad- 

k 
Addis & 


wick. 

The Renal Lesions of Bright’s Disease. 
Oliver. 

Disease and the Man. G. Draper. 

Manual for the Jewish Diabetic. W. S. Collins. 

The Rheumatic Infection in Childhood. (See Re 
view in Journal of Bone & Joint Disease, July, 
1932.) L. Findlay. 

The Endocrine Disorders—Differential Diagnosis in: 
A. W. Rowe. 

Studies on Hookworm. Ascaris and Trichuris in 
Panama. W. W. Cort et al. 

Leprosy—Survey in 40 countries. H. C. de Souza- 


Araujo. 


MASSACHUSETTS LEGISLATIVE 
NOTES 


House bill No. 1239 By Mr. Hays of Boston, pe- 
tition of Morris A. Cohen for incorporation of 
Alice Stone Blackwell and others as the Recon- 
struction Clinic with authority to maintain a medi- 
cal clinic for care of sick and disabled persons. 
Public Health. 
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House bill No. 926, Petition of Joseph A. Con- 
way for certain amendments of the law relative 
to registration and practice of chiropractors, will be 
heard March 28, before the Committee on Public 
Health, Room 450, at 10:30 A.M. 


MISCELLANY 
A RADIO MESSAGE PREPARED AND SPON- 
SORED BY THE COMMITTEE ON PUBLIC ED- 
UCATION OF THE MASSACHUSETTS MEDI- 


CAL SOCIETY FOR THE DEPARTMENT OF 
PUBLIC HEALTH 


THE EFFEcTs OF FaATIGUE* 


BY JOHN H.’ TALBOTT, M.D. 


There are two significant types of fatigue that 
may be subjectively experienced by the human in- 
dividual. These are, in the order of discussion, 
physical and functional fatigue. The first type is 
usually associated with physical exertion and the 
sensation is referred to the voluntary muscles. If 
the work has been strenuous, the physiological 
changes that occur in the body may be quantita- 
tively analyzed. The respiratory rate and heart 
rate will be increased with an added uptake of 
oxygen. The concentration of red and white 
cells in the blood likewise will be increased. There 
is another constituent of the blood that is altered 
in exercise that has recently been the subject of 
considerable study; this is an organic acid called 
lactic acid. It has been found that the concentra- 
tion of this substance increases many fold in the 
muscles in the active state, and with the accumu- 
lation of lactic acid in the muscles there may be 
a spilling over into the blood stream. When lactic 
acid enters the blood stream it competes with a 
weaker acid, carbonic acid, and lowers the carbon 
dioxide content of the blood. Thus it can be 
said that the important changes in the blood fol- 
lowing muscular work are an increase of the red 
and white cells and’ lactic acid, and a lowering of 
the carbon dioxide combining power. But it is 
not possible at present to go farther and say that 
one or all of these changes are responsible for 
the: subiective sensation of physical fatigue. 

The other type uf fatigue that I wish to discuss 
is mental or functional. The division between phys- 
ical and functional fatigue is not always exact, nor 
is it necessary in this instance that it should be. 
After a day’s work of either physical or mental 
labor we may experience similar subjective sen- 
sations. While the blood changes may be found 
after the physical labor, no significant changes are 
observed after mental labor. This evidence points 
against the known chemical changes as being pri- 
marily responsible for the subjective sensation of 
fatigue. It should be noted that while there may 
be important chemical changes in the cells of the 
nervous system in either type of fatigue, proof 
for this is not at present conclusive. 


*Station WBZ, February 28, 1933, 4:16 P.M. 


The assignment of seven or eight hours of work 
daily for most people in the social order today 
presupposes the ability of the average person to 


carry on for this period of time before the onset 


of fatigue. Some people however are not able to 
follow such a schedule, either the whole or in 
part. To these individuals who are chronically 
tired the term neurasthenics has been given. But 
it should be said at this time that while fatigue 
in these persons is generally an emotional reac- 
tion, fatigue may be a symptom of a disease re- 
quiring medical advice and care. Among the dis- 


eases in which fatigue is an early and significant 


symptom are Addison’s disease, myasthenia gravis 
and effort syndrome. Of more widespread experi- 
ence is the feeling of fatigue that may be the 
onset of or accompany many acute and chronic 
diseases. The awareness of increased fatigability 
in an individual with a stable nervous system is 
a danger signal that should be promptly heeded. 

After recognizing the sick person with organic 
disease and the neurasthenic who is chronically 
exhausted, let us consider the individual with a 
capacity for work greater than the average. 
Napoleon, Poincaré, Edison and Theodore Roosevelt 
were men with such a reputation. Physiological 
data on such individuals are not at hand and casual 
observations are difficult to evaluate. In the ab- 
sence of quantitative data on these persons, let us 
examine the facts already recorded on certain 
athletes and their capacity for work. As an ex- 
ample, members of the world championship Yale 
crew for 1924 were able to row for a six-minute 
period using oxygen at a rate about 20 times the 
resting value. A Marathon race is another severe 
test of physical effort. In the twenty-six-mile 
Boston Marathon, a runner may consume more 
fuel in three hours than many laborers consume 
in a full day’s work. 

What accounts for the great difference in per- 
formance in the neurasthenic person who is chroni- 
cally exhausted and the Marathon runner who may 
run eight to ten miles four times a week for 
months in preparation for a race? Constitutional 
endowment at birth may favor the man engaged 
in muscular work. Yet many athletes may be 
physically normal without being physically perfect. 
The concentration of hormones in the body at any 
given time may be important. It has been known™ 
since the investigations of Dr. Cannon that in 
acute emergencies the hormone adrenalin may be 
increased and aid the person in adequately meet- 
ing a given situation. This increase of adrenalin 
may be significant early, in a long contest, but 
its effect probably is unimportant after this time. 

There is another hormone from the adrenal 
gland only recently isolated that may be equally 
important in the prevention of fatigue in various 
individuals. The name of this hormone is cortin. 


Professor Hartman at Buffalo has found that cor- 
tin is decidedly beneficial when given to neuras- 
thenic patients. This observation suggests a pos- 
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‘sible deficit of the hormone in this group of pa 
tients. 


A third and equally important factor responsible 


for the differences in individual achievement is 


the speed of chemical processes in the body. At 
‘present indirect proof only is available confirming 
this assumption. Continued study of the phys- 
fology of muscular exercise and of the pathological 
physiology in the thyroid disease may further sub- 
stantiate this hypothesis. 

But studies of the constitution, hormones and 
chemical processes do not fully explain the great 
variation in onset of fatigue in the neurasthenics 
-and the athletes. Further investigation may asso- 
ciate it more clearly with one of the mentioned 
factors. In the absence of conclusive data let us 
examine certain accepted findings. In a period of 
prolonged patriotic stress as in 1917-1918, produc- 
tion of raw material reached a magnitude that 
was merely dreamed of ten years before. The 
increased production of the nation was a direct 
function of the increased production of the individ- 
ual. In the language of the runner, the nation had 
found its “second wind”. 

Professor William James in his interesting paper 
in the Philosophical Reviews of 1906 entitled “The 
Energies of Men” says, “If an unusual necessity 
forces us to press onward, a surprising thing oc- 
curs. The fatigue gets worse up to a certain point, 
when gradually or suddenly it passes away, and 
we are fresher than before. We have evidently 
tapped a level of new energy, masked until then 
by the fatigue obstacle usually obeyed. There may 
be layer after layer of this experience. Mental 
activity shows the phenomenon as well as physical 
and in exceptional cases we may find, beyond the 
very extremity of fatigue-distress, amounts of ease 
and power that we never dreamed ourselves to 
own, sources of strength habitually not taxed at all 


because habitually we never push through the ob-/} 


struction, never pass those early critical points,” 
This is not the energy of youth, but the energy 
of mature age. The disturbing sociological phe- 
nomena during the years since the war should 
not be responsible for the onset of fatigue in this 
generation and period of world history. The fact 
is, however, that the wear and tear of modern life, 
made up of tension in business, worry, domestic 
difficulties and similar factors, are important causa- 
“tive agents in excessive fatigue. An intelligent 
understanding of these sociological phenomena would 
go far toward fortifying the individual against them. 
In summary then it may be said that fatigue 
may be a useful physiological and psychological 
state but we need not become sensitized to it. 


MORTALITY RATES 


Telegraphic returns from 85 cities with a total 
population of thirty-seven million for the week 
ending March 4, indicate a mortality rate of 11.5 
as against a rate of 13.4 for the corresponding 


week of last year. The highest rate (17.9) appears 
for Memphis, Tenn. and the lowest (5.4) for 
Yonkers, N. Y. The highest infant mortality rate 
(13.7) appears for Lowell, Mass., and Schenectady, 
N. Y., and the lowest for Cambridge, Mass., Lynn, 
Mass., Peoria, Ill., and Trenton, N. Ss which re 
ported no infant mortality. 

The annual rate for 85 cities is 12.5 for the 
nine weeks of 1933, as against a rate of 12.3 for 
the corresponding period of the previous year. 


RLSUMSL OF COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR FEBRUARY, 1933 

The low prevalence of communicable disease noted 
last month has continued. 

The number of cases of diphtheria has dropped 
to a remarkably low figure, being less than half of 
the number of cases reported the same month of last 
year. 

Only four cases of typhoid fever were reported, 
which is a new record for this disease for any month 
of the year. 

Anterior poliomyelitis and epidemic cerebrospinal 
meningitis both likewise established new low records, 
each having only one case reported this month. 

This is the tenth consecutive month in which the 
number of cases of pulmonary tuberculosis reported 
has been the lowest for that particular month. 

The prevalence of measles has been unusually low. 

Lobar pneumonia, which showed a considerable 
increase last month, has again dropped to quite low 
levels. 

Scarlet fever continues its decline from the peak 
which it reached last season. 

Whooping cough, German measles, mumps, influ- 
enza and non-pulmonary tuberculosis were reported 
about the number of times expected. 

RARE DISEASES 

Anterior poliomyelitis was reported from Water- 
town, 1. 

Anthrax was reported from Haverhill, 1; Loom. 1; 
Peabody, 1; Total, 3. 

Encephalitis lethargica was ' reported from Aga- 
wam, 1; Dartmouth, 1; Gardner, 1; Northampton, 1; 
Total, 4. | 

Epidemic cerebrospinal meningitis was reported 
from Gardner, 1. 

Malaria was reported from Brockton, 1; Taunton, 
1 (Therapeutic); Total, 2. 

Pellagra was reported from Worcester, 1. 

Septic sore throat was reported from Boston, 9; 
Braintree, 1; Chelsea, 1; Dover, 1; Everett, 1; Hing- 
ham, 2; Ipswich, 1; Malden, 1; Medford, 1; Newbury- 
port, 1; Newton, 2; New Bedford, 1; Northampton, 2; 
Quincy, 5; Revere, 4; Somerville, 1; Topsfield, 5; 
Weymouth, 1; Total, 40. 

Trachoma was reported from Boston, 1; Brook- 
line, 1; Lynn, 1; Marblehead, 1; Total, 4. 

Trichinosis was reported from Cambridge, 1; 
Chelmsford, 1; Lowell, 11; Lynn, 1; Somerville, 2; 


Tewksbury, 4; Wakefield, 1; Total, 21. 
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MoNnTHLY Report FoR Fesruary, 1933 

Disease Feb, Feb. Aver- 
1933 1932 age* 
Ant. poliomyelitis 1 4 5 
Chfcken pox 1106 914 1002 
Diphtheria 96 223 323 
Dog Bite 319 291 267 


Epidemic Cerebrospinal Meningitis 1 6 10 
German Measles - 61 62 140 
Gonorrhea 427 525 421 
LODAT PHEUMONIA 466 489 680 
Measles 982 1565 2892 
Mumps 718 #+1168 851 
Scarlet fever 1501 2065 1442 
Syphilis 840 308 247 
Tuberculosis PuLMONATY 220 276 371 
Tuberculosis other fOrMS 35 31 46 
Typhoid Fever 4 13 13 
Whooping Cough 732 854 868 


*Average number of cases for February during the preceding 
five years. 


EXCERPTS FROM THE BULLETIN OF MIDDLE- 
SEX COLLEGE OF MEDICINE AND SURGERY 
—1932-1933 
“This College ... is unique ... Massachusetts 
has an unusual number of excellent institutions 
of learning. All of them do what they can for 
poor but worthy students. Few of them can do 


much. None of them specialize in students of | 


that sort. We do just that.” 


“The college welcomes the poor, intelligent, stu- 
dious boy and the youth of moderate means. It 
has no endowment, it can do little financially for 
the former, perhaps it is better that it cannot help 
in this way.” 

“It recognizes the ‘Mark Hopkins’ element and 
its importance. It seeks its endowment in scholar- 
ships, that there may be students to put on the 
log with Mark Hopkins.” 

“The course of instruction differs from those of 
other colleges in the added provision that students 
are given study assignments week by week in the 
required textbooks. The assigned studies correspond 
as nearly as possible with the subjects being 
taught at the time in the class rooms and labora- 
tories. Written tests on this work are given about 
once a month.” 

“Students may be admitted to advanced stand- 
ing upon credits from other medical schools when 
vacancies occur, but it is understood that be- 
cause of the full enrollment there are comparative- 
ly few of such students accepted.” 


“piabiciiicte: the facilities of the college have 
limited the enrollment to between 55 and 75 saad 


- 


dents per class or not to exceed 300. Every year 
a certain proportion have failed of acceptance be- 
cause of this restriction.” 

The enrollment in the Fourth Year Class was, 
nevertheless, only 52, leaving 23 places for students 
to be admitted to advanced standing if the -cnroil- 
ment were not full. 
places, in the third year, and 20 places in the sec- 
ond year to which students could not be admitted 
to advanced standing as the enrollment was so full. 

“In the interest of economy this catalogue does 
not publish the usual uninteresting, encyclopedic, 
and redundant description of courses of study, 
prefaced with long lists of professors. These 
courses are practically the same in all medical 
schools, including Middlesex. Anyone desiring such 
a description should consult any one of the usual 
conventional catalogues.” 


ALFRED ELA 
A LAYMAN VERSED IN MEDICAL Lore 


Born in Washington, D. C., of old New England 
stock seventy-six years ago, Alfred Ela received 
his early education at the Cambridge High School 
and Phillips Exeter Academy followed by a few 
years of study at Harvard College and in Germany. 
At the age of about 40 years he began to take an 
interest in literary investigation, in folk lore, and 
archaeology and in the history of medicine and 
through the years ever since while carrying on 
his own business, he has continued this interest, 
and has taken an active part himself as evidenced 
by various letters and articles that have come from 
his pen. A few examples among these contribu- 


-tions are the following: 


Napoleon’s wounds. Correspondence. 
M. & S. J. 174: 813, 889 (June 1) 1916. 

Across a gap of 2,000 years. Correspondence. 
J. Am. Vet. M. A. 48 (New series I): 650, 1916. 


Boston 


‘The coventry case. Correspondence. Boston 
M. & S. J. 179: 747 (Dec. 12) 1918. 
Ela, Alfred: Some forgotten nativities. Am. J. 


Obst. & Gynec. 6: 501, 1923. 


Beginning thirteen years ago Mr. Ela’s eyesight 
troubled him and gradually he grew blind so that 
for more than ten years now he has been unable 


active outdoor life. Shortly after his blindness 
became extreme, important heart trouble developed 
and this has also been a serious handicap. Un- 
complainingly and with rare courage and cheerful- 
ness Mr. Ela has not only faced these two in- 
firmities but has continued actively at work, go- 
ing out and spending many hours in his office 
every day, despite his advancing years. 
faithful attendant at the regular meetings of the 
Boston Medical History Society and generously 
contributes information to anyone who needs it 
from his own vast store. For years not an occa- 


sion has gone by when, on paying me a medical 


\ 


Similarly there were 21 


to read. Before this time he had always led an» 


He is a | 


| 


‘ 

| 
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visit, Mr. Ela has not left with me some notes, 

references or advice of value about my own work 

or my special interests. 

.. I would pay tribute herewith to Alfred Ela, as a 
patient, a teacher, and a friend, for his courage 

and his character, for his knowledge and interest 


in medical science and history, and for the con- 
tributions that he, as a layman, has made. He is 
still an active coworker with us and I wish him 
to realize how much we value the example he has 
set us. 


 Paut D. Ware. 


COMPARISON OF DISEASB INCIDENCE IN CONNECTICUT WITH 1932 
AND SEVEN YEAR AVERAGE 


MontH ENDING Marca 4, 1933 


1933 1932 
8 i 3 2 8 
Cerebrospinal Men. 2 _ 1 1 2 _ 2 3 —_— 
Chicken Pox 100 96 94 105 94. 145 137 92 212 
Diphtheria 3 3 6 1 22 6 9 8 vs 
Dysentery Bacillary 1 4 — 4 
German Measles 1 2 4 5 35 6 12 6 3 
Influenza 87 38 24 24 21 9 21 24 20 
Measles 148 159 189 178 410 207 278 301 283 
Mumps 72 45 72 101 86 64 106 £74 95 
Paratyphoid Fever — _ 1 2 
Pneumonia (Broncho) 49 32 38 48 46 32 42 38 654 
Pneumonia (Lobar) 63 38 43 37 44 44 51 51 84 
. Scarlet Fever 98 97 1387 109 96 71 112 129 143 
Septic Sore Throat 3 4 10 17 3 
Smal}pox 2 1 — 2 12 2 3 2 
Trachoma 1 _ 1 1 
Trichinosis 2 _ 1 1 1 
Tuberculosis (Pul.) 18 26 13 29 29 22 28 17 2 
Tuberculosis (O. F.) 2 3 2 3 1 
Typhoid Fever | ee 1 1 1 1 - 
Undulant Fever 2 1 1 2 
Whooping Cough 78 82 36 6«=—:118 76 134 129 99 15 
Gonorrhea 37 21 66 51 31 28 77 35 4 
Syphilis 69 40 54 54 45 42 63 30 5 


Remarks: No cases of Asiatic cholera, glanders, plague, or yellow fever during the past seven years. 


THE OVERSUPPLY OF PHYSICIANS* 


The apprehension has been expressed that the 


reduction in the number of medical schools will 
lead to a shortage of physicians in this country. A 
study of the immediate past indicates rather the 
contrary and that there is larger production than 
necessary, and at the present time there is an 


*Abstracted from the Final Report of the Commission 
edical Educa Office of the 


tion, New York, Director of Study, 
1932. 


oversupply of physicians in this country. The 
future supply is governed by a number of factors, 
some of which are largely problematical. The 
changes in primary, secondary, and college educa- 
tion may in the future allow me students to 
graduate at an earlier age. 

A special problem has been sinidiinneaih in recent 
years by the large number of American students 
studying in the medical schools of Europe. At 
the present time the addition to the profession each 
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year from all sources is probably between 5,200 
and 5,400 physicians which . will probably be 
higher in the future, particularly because of 
American students studying abroad who will return 
to practice in this country. 

It is estimated on the present ratio of increase 
that there will be 171,700 physicians in 1940, 186,600 
in 1960, and 210,800 in 1980. At the present time 
the number of persons per physician in the United 
States is approximately 780. In 1940 it will be 
760, in 1960 about 730, and in 1980 just under 700. 

An adequate medical service for this country 
-could probably be provided for by about 120,000 
active physicians, if they were distributed in re- 
lation to the medical needs and their efforts were 
properly correlated. On such an assumption, there 
is an oversupply of at least 25,000 physicians in 
this country. If the present rate of supply is 
continued, the number of physicians in excess of 
indicated needs will increase. 

The effects of an oversupply of physici#ns on the 
quality of medical service and indirect influence 
on the type of student seeking admission to medi- 
cal schools is deserving of serious consideration. 
Those responsible for medical education and for 
the licensure of physicians should have this situa- 
tion clearly in mind. 


AN HONOR TO DR. HARVEY CUSHING 


The Boston Sunday Herald of March 19, 1933, 
reports that Dr. Harvey Cushing was among five 
foreign savants named at The Sorbonne to receive 
the degree of doctor honoris causa from the Paris 
University which was approved March 18 in the 
ministry of national education. 


VISION OF AUTOMOBILE DRIVERS 


More thorough vision testing for applicants for 
automobile drivers’ licenses, as a means of pre- 
venting accidents, was advocated by Maxwell Hal- 
sey, Traffic Engineer of the National Bureau of 
Casualty and Surety Underwriters, in an address 
yesterday afternoon before the session on “The 
Eye” at the Fourth Annual Greater New York 
Safety Conference in Hotel Pennsylvania. The 
session -was sponsored by the National Society for 
the Prevention of Blindness. u 
“Present examinations,” said Mr. Halsey, “COov- 
ering color blindness, visual acuity and field vision, 
do not necessarily tell whether the operator will 
or will not have accidents. There is a consider- 
able demand for improvements in eyesight exam- 
inations which will not only tell what picture the 
eye sees, but what effect this has in the brain 
of the operator. 
“It is suggested that eyesight tests cover such 
items as the ability of the operator to recognize a 
hazard; the timing of the operator (his ability to 
judge speed and distance); the ability of the op- 
erator to see ‘the whole picture’ and not merely 


one part of it; and the reaction time of the op- 
erator to pictures which show a hazard. 

“The Motor Vehicle Commissioners have done 
very. well with present examinations, considering 
the facilities. at hand. Millions have been spent 
on high speed roads, but only thousands have been 


‘spent on the field of safety. The greatest de- 


mand today is to set into actual practice what we 
already know. — 

“Only 16 states have a drivers’ license law; and 
only 10 of these, including New York, New Jersey 
and Pennsylvania, have a good one. There can 
be no question but that drivers’ license laws and 
drivers’ examinations have reduced accidents. 
Those states using them have produced a 29 per 
cent reduction in accidents. States without such 
a law’ show an increase in the number of ac-: 
cidents.” 

Speaking on the eye examination of {industrial 
employees, Dr. M. Davidson, Ophthalmologist of 
the New York State Department of Labor, re 
called that the safety movement began with the 
discovery of color blindness as the major cause 
of railway and marine disasters. : 


CORRESPONDENCE 


STATE MEDICINE FOR THE 


Dear Editor, 

In both the majority and the patie reports 
of the recently disbanded Committee on the Costs 
of Medical Care there is one point of agreement 
that has not received due emphasis: namely, that 
the government should provide medical care for 
the indigent. Now this class even at the fastigium 
of the glorious era of prosperity was admittedly 
by no means inconsiderable. Today, it is ob- 
viously inordinately large. Both the present 
economic conditions and the future prospects por- 
tend that it will inevitably remain big enough to 
demand our serious attention. 

How is it to be met? 

‘Surely not by continuing to educate and train 
young men and women to serve gratuitously in 
clinics and hospitals eventually augmenting a 
profession of which, according to the Report of 
the Committee on Medical Education, there is 
already in excess of the needs of our country no 
less than twenty-five thousand! 

Nor by tacitly allowing further invasion of the 
legitimate field of doctors, particularly in preven- 
tive and industrial medicine, by members of the 
nursing profession with its surplus of more than 
thirty thousand! 

Nor, it is to be hoped, by contract individualistic 
medicine, over which in a convention the secre- 
taries of the state societies and the editors of 
regional medical journals wrangled for hours fill- 
ing with their discussions forty pages of a Bulletin 
of the Americal Medical Association without get- 
ting anywhere! 
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? Nor, -God forbid, by small groups. of doctors sub- 
ject to the vicissitudes of petty politics and de- 
prived of opportunities for self-realization or self- 


How, then, can this harassing problem be solved 
but by a well-organized statewide medical service, 
manned and managed, trained and recruited, wholly 
-by doctors, with the necessary assistance from 
ancillary personnel? W. Haiau, M.D. 

242 Burncoat Street, 

Worcester, Mass. - 


A HYPOTHETICAL EXPLANATION OF THE 
; SLOWING OF THE FETAL HEART BEAT 
ry March 8, 1933. | 
New Engtand Journal of Medicine, i 

During normal labor the fetal heart beats about 
120 to 160 times a minute, the rate falling approxi- 
mately 20 to 80 beats during uterine contractions. 
The reason for this normal retardation of the fetal 
heart rate, in labor, during uterine contractions 
has two commonly accepted explanations. 

Schultz, in 1871, mentions as a cause for the 
fetal. heart slowing with each contraction during 
labor; the compression of the fetal.. head. 

The other common explanation has been the im- 


pairment of the placental circulation, causing cir- 
culatory imbalance in O-CO, and thus affecting the | 


heart rate and rhythm, because of she increased 
CO, content of the blood. 


That a rise in intracranial . pressure is the 


cause of the difference in fetal heart rate during a 
contraction does not seem plausible. In the usual. 
case no very definite difference will be noted in 
the fetal heart rate during any of the presentations 
and positions of the fetus in utero, providing all 
things are equal, as to no prolepeed cord, tetanic 
contractions, etc. 

According to the physiologists, an excess of 
CO, when of moderate amount, quickens the heart. 
In very large amounts CO, poisons the bundle of 


His, produces heart block and a slow ventricular 


rate. It is hardly tenable that the momentary 
(from 30 to 60 seconds) compression of the pla- 
centa would cause anything more than a stimulat- 
4ng dosage of CO, to accumulate in the fetus, and 
this should accelerate, instead of retard, the fetal 
heart rate. Under normal conditions the asphyxia 
phase, i.e., poisoning of the bundle of His in the 
fetus in utero by CO, seems remote. 

,It is a known physiological fact that the de- 
pressor nerve when stimulated by stretching of 
the heart musculature and aorta reflexly slows the 
heart by increasing vagus tone. The depressor 
nerve protects the heart against the evil effects 
of any sudden rise of blood pressure, should this 
occur under resting conditions. 

It appears tenable that the slowing of the fetal 
heart during a contraction, in normal labor, may 
be attributed to a defense mechanism. By the 
pene of the placenta during a labor pain, 


‘| heart... 


blood normally contained in this organ is. placed 


into the fetal circulation, through the umbilical 
cord, thus increasing the blood volume and blood 
pressure normally found in the fetus under rest- 
ing conditions. Dilatation of the heart and aorta, 
consequent upon the increased volume of. blood, 
stimulates the depressor nerve of the heart. .The 
depressor nerve increases vagus tone, slowing the 
Yours truly, 
M. A. M.D. 

255 Thayer Street, 
Providence, R. 


|AN ANSWER TO COMMENTS ON A PREVIOUS 


LETTER 


|New England Journal of Medicine, 


To the Editor: 

In my letter, published recently in the Journal, 
I supposed I had made myself clear regarding my 
belief in the efficacy of vaccination against small- 
pox and my faith in the ability of the medical 
profession to carry their point of -view without 
the aid of legislation, as they are doing in typhoid, 
diphtheria, etc., and that further discussion was 
unnecessary. Recent editorials and letters appear- 
ing in your publication and in my. mail would in- 
dicate either misunderstanding or unfair naan 
tion of my point of view. 

~No longer does: medicine alone hold the veins in 
the realm of health, from the angle of the rank 
and file of our people....We. have as supposed com- 


petitors osteopathy, Christian Science and others. 
It is entirely within the range of possibility that, 


should Christian Science, during the next twenty- 
five years, gain in numerical strength and physical 


assets, as it has in the past twenty-five years, it 


might be successful in putting on our statute-books 
legislation preventing the practice of vaccination. 
Even at this day they seem ‘to meet with some suc 
cess in preventing ~-further vaccination legislation. 
‘Should that day ever arrive, the writer’s point of 
view regarding personal rights and liberties would 
receive more sympathetic understanding’ among his 
colleagues in the medical‘ field than it does'cat 
present. Let us hope ‘that, before that ‘time iar- 
rives, man in his infifite -wisdom will have learned 
the secret of maintaining’ health without‘the agen- 
cies of Vaccinations, Tonsillectomies and Cascara, 
and more tolerance of’ the other fellow’s “honest 
point of view. J. M.D." 

March 15,1988, 

520 Beacon Street, 

Boston, Mass. its 


RECENT DEATHS 
JOHNSON — Orvitiz Epson JouNsoN, M.D., of 


‘Winthrop, Mass., died at a Boston hospital | March 


16, 1933. 

Dr. Johnson was ee at ‘Chicopee. Falls, Septem- 
ber 13, 1867, the son of the. Rev. Charles T, John- 
son and Elizabeth Edson Johnson, His Premedical 
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education was acquired at the Wesleyan University 
and he graduated from the Harvard University 
Medical School in 1894. He joined the Massachu- 


‘setts Medical Society in 1894 and had practiced 


medicine in Winthrop until his death. 

He served on the staff of the Whidden Hospital 
of Everett and was town physician of Winthrop 
for several years and a former member of the 
Winthrop School Committee. He had many civic 
and social affiliations. ; 

Dr. Johnson leaves a widow, Edith Allen John- 
son; a son, Thurston Allen Johnson; a daughter, 
Miss Gladys Johnson; a brother, Wilbur C. John- 
son, and a sister, Mrs. Frank Bakeman. | 


THOMPSON — Epwarp CHarLes THompPson, M.D., 
died at the home of his daughter in Williamstown, 
March 6, 1933, aged 78. He was born in Hull, 
England, and received his medical education in Lon- 
don, coming to America in 1892. He practiced in 
Roslindale for forty years and served as a Boston 
School physician for sixteen years. He was also 
physician to the Sons and Daughters of St. George 
and the German Workmen’s Sick and Death 
Benefit Society. He retired from practice last 
October. 

Dr. Thompson leaves a widow, Dr. Clara L. 
Thompson; a daughter, Mrs. Leo N. Beverly, and 
three grandchildren. | 


COLBURN, — Harey Harrorp Corsurn, M.D., of 
103 Mount Vernon Street, Boston, died March 12, 
1933, after a long illness. 

He was born in Orono, Maine, in 1871, the son 
of James J. and Sarah Pendleton Colburn. His pre- 
liminary education was acquired at Westbrook 
Seminary and Bowdoin College and he graduated 
in medicine from the Bowdoin Medicai School in 
1895. He was especially interested in neurology 
and psychiatry and had served as assistant neurolo- 
gist at the Boston Dispensary, and at the Suffolk 
County Jail for sixteen years. 

Dr. Colburn was a Fellow of the Massachusetts 
Medical Society and the American Medical Associa- 
tion. He leaves a widow, Mrs. Mae Haley Col- 
burn; two sons, Hardy Ross Colburn and Harry 
Hayford Colburn; four daughters, Mrs. A. E. K. 
Billings, Jr., Mrs. Marjorie L. Colburn, Miss Elinor 
M. Colburn and Miss Phyllis M. Colburn; also 


three sisters, Mrs. Arthur L. Fernald, Mrs. Eugene 


O. Loomis and Miss Caro F. Colburn. 


DOWNING — C. Downinc, M.D., of 
Stockbridge died March 18, 1933. He was born in 
Sodus, New York, in 1866, graduated in medi- 
cine from the Columbia University College of Physi- 
cians and Surgeons in 1896 and joined the Massa- 
chusetts Medical Society in 1897. He had prac- 
ticed in Southbridge since 1916 and was formerly 
medical examiner. He was interested in civic 


affairs having served on the local rd of health 
and as trustee of the Berkshire Farm School. 
leaves a widow, a daugliter and a son. 


OBITUARY 


RESOLUTIONS OF THE NEW ENGLAND ROENT- 
GEN RAY SOCIETY ON THE DEATH OF DR. 
LAWRIE B. MORRISON 


Dr. Lawrie B. Morrison died in Boston, Janu- 
ary 16, 1933, of epidermoid cancer caused by re- 
peated exposure to the roentgen rays. By Dr. 
Morrison’s death the New England Roentgen Ray 
Society loses one of its charter members and a 
member devoted in attendance. Formerly Presi- 
dent, he had continuously aided the Society and 
its members by his wise counsel and guidance. 

Born in Vermont and educated at Peacham 
Academy and the University of Vermont Medical 
School, he came to Boston in 1914 to become an 
assistant to Dr. Walter Dodd. The death of Dr. 
Dodd from x-ray cancer in 1916 ended this happy 
association and Dr. Morrison carried on alone, 
continuing the principles and practices of his 
great preceptor. He slowly but surely built up 
that solid foundation on which his work now stands, 


a reputation for unusually accurate work, for a 


tireless energy, for remarkable attention to detail 
and above all for the enthusiasm with which he 
helped others, often at his own expense, modestly 
disclaiming all credit. 

In his later years, with the judgment born of 
his tremendous experience and wide reading, he 
came to be more than a roentgenologist—he was 
known and acknowledged for his general diagnos- 
tic skill and most of the physicians who consulted 
him desired not only the report of his examination 
but also his opinion and advice as to the clinical 
problem presented by their patients. In short he 
was the finest type of general practitioner, special- 
izing in diagnosis with the help of the roentgen 
rays and with unusual skill not only technical but 
also of that intangible variety which amounts 
almost to a sixth sense. 

His death was the direct result of the meticulous 
and scrupulous care with which he made his ex- 
aminations. Forewarned by the suffering and 
death of his preceptor he might justifiably have 
been satisfied with less exact results, but in his en-* 
deavors to give his patients the utmost in ac- 
curacy he deliberately transgressed the limits of 
safety and eventually gave his own life, an offering 
on the altar of science, and died a martyr to his 
own zeal. 

Therefore be it resolved that the New England 
Roentgen Ray Society express publicly their warm 
esteem for Lawrie B. Morrison, their apprecia- 


tion of his help and support in the organization 
and direction of this Society and in the promotion 
of roentgenology everywhere. 

Merritt C. Sosman, M.D. 


Va 
N. E.J.OF M. | 
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NOTICES MASSACHUSETTS GENERAL HOSPITAL 
Fracture MEETING 
There will be a conference under the auspices 


BRIGHAM HOSPITAL 


Thursdays at 3:30 P.M. in the Amphitheatre | 


of the Peter Bent Brigham Hospital Dr. Henry A. 
Christian, Hersey Professor of the Theory and Prac- 
tice of Physic, Harvard, and Physician-in-Chief, Peter 
Bent Brigham Hospital, will give a series of clinics 
which members of the medical profession are cor- 
dially invited to attend. The next clinic will be given 
on March 30. There will be no clinic on Thursday, 
April 6. . 

Physicians and medical students are also invited 
to attend ward rounds of the Medical Staff of the 
Peter Bent Brigham Hospital held from 10-12 o’clock 
on Saturdays, as well as a clinical-pathological dem- 

_onstration. immediately following these rounds. 


RADIO HEALTH MESSAGES 
Mazon, 1933 


Sponsored by the Public Education Committee of 
the Massachusetts Medical Society and the Massa 
chusetts Department of Public Health. 

Courtesy WBZ. Tuesdays, 4:15 P.M. 

March 
28 Hobbies and Health 


State House Broapcast 
Sponsored by the Massachusetts Department of 
Public Health. 
Courtesy WEBI. Fridays, 12: 45 P.M. 
Health Subjects of Public Interest discussed by 
the Division Directors of the Department. 


~ 


Rapio HEALTH Forum 
distin from the public are answered under the 
sponsorship of the Department of Public Health. 
Courtesy WEEI. Fridays, 4:50 P.M. 
Questions on Health and Prevention of Disease 
may be sent to Radio Health Forum, State Depart 
ment of Public Health, State House, Boston. 


HARVARD UNIVERSITY 


FREE PuBLic LECTURE 

The Faculty “of Medicine of Harvard ‘University 
‘offers a free public lecture to be given at the Medi- 
cal School, Longwood Avenue, Boston, on Sunday 
afternoon, March 26, by Dr. W. G. Smillie, subject, 
“A Discussion of the Common Cold.” The lecture 
will begin at four o’clock and the doors will be closed 
at five minutes past the hour. No tickets are re- 
‘quired. 


] 


specimens obtained from cattle. 


of the Fracture Service, Friday evening, March 24, 
at 8 o’clock, in the lower Out-Patient Amphitheatre. 


SUBJECTS 

Pathological Fractures. Dr. Harmer. 

Fractures and Dislocations of the Cervical Spine. 
Dr. Roberts. 

Report of Committee on .Measurements of Joint 
Function and Rating of End-Results. |. 

House officers, students and visitors wudipteie. 


D. Witson, M.D., Associate Chief. 
REPORTS. AND NOTICES 
OF MEETINGS 


THE HARVARD MEDICAL SOCIETY 


The Harvard Medical Society held its stated 
meeting in the Amphitheatre of the Peter Bent 
Brigham Hospital February 28. Dr. Elliott C. Cut- 
ler presided. The meeting opened with a presenta- 
tion of cases. 

The first was a 58 year old female who entered 
the hospital with a complaint of swelling: ‘of the 
face and legs of two years’ duration. “These con- 
ditions were much improved with digitalis only 
to reappear six months ago, The patient has 


skin is dry, and her hair is coarse And dry. Phys- 
ical examination showed coarse, dry r and dry 
skin. The face was puffy, and the subcutaneous 
tissues quite thick with pitting of the ankles. The 


. |noticed that she prefers warm wo Na that her 


theart was enlarged, and the blood pressure 


230/100. There was a soft, freely movable mass 
in the mid-abdomen. X-ray films showed this to 
extend from the pelvic brim above the umbilicus. 
The basal metabolic rate was —34. 

The second patient was a 50 year old female, 
who entered the hospital because of her debili- 
tated condition. She suffered with a_ gluteal 
abscess eight months previously, which had 
ruptured the day before she appeared at the 
O. P. D. Débridement was performed under gas 
anesthesia, and because of weakness she was ad- 
mitted to the house. Besides the debility, physical 
examination disclosed a freely movable, non-tender, 
elliptical mass in the left upper quadrant. Dr. 
Sosman, in commenting upon the x-ray studies with 
the barium meal in this patient, stated that they 
were quite typical of the condition of trichobezoar. 
They showed a non-opaque foreign body filling 
the stomach. This might also be a mass of 
shellac. At operation it proved to be a hair ball. 
This condition is more frequent in cattle than 
in human beings, and Dr. Sosman showed two 


a 

| 

| 
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the evening on the subjeét of “A Pathologically 
Verified Example «f Pituitary Basophilism.” The 
speaker first considered the cytology of the normal] 


pituitary gland. In the ‘anterior lobe we find 


three types of epfthelial lis: namély; (1) *e.gmall 
chromophobe or mo cell with faintly staining 
cytoplasm; (2) a layger cell with cytoplasm that 


contains acidop granules; (3) a still larger 
‘cell with gran 


that take a basophilic stain. 
The acidophilic elements are known to produce the 
hormone of growth and it is probable though 
less definitely proved that the basophil elements 
provide the sex-maturing hormone. For each of 
these three elements, the pathologist recognizes an 
adenoma. The adenomas of acidophilic and of 
basophilic elements are frequently very small, and 
one must conceive of them as being extremely 
active structures in order to produce such pro- 
found effects in the body. An analogy of this is 
the minute adenomata of the islands of Langerhans 
which give rise to hypoglycemia and of the 
parathyroid glandules which cause v. Reckling- 


hausen’s disease of the bones. 

The acidophilic adenomas cause acromegaly. The 
‘pasophilic adenomas have been shown to be asso- 
‘ciated with a peculiar disofder more common in 


women and cheracterized by a rapidly acquired 
abdominal. obesity, amenorrhea, hirsutism, pleth- 
ora, purplish striae atrophicae, hypertension, 
glycosuria, skeletal decalcification and athero- 
sclerosis. In its variable polyglandular phases, 
the disorder is probably not uncommon and is 
usually ascribed to an adrenal hyperplasia. To} 
the eight verified examples of this affliction so far 
reported, Dr. _ Cushing added another thoroughly 
studied case. ~ 

This was a healthy, energetic, young woman 
who in 1919, at 20 years of age, began suddenly 
to gain weight, became amenorrheic, hirsute, and 
purple cutaneous striae began to appear on her 
body. Because sugar was found in her urine, 
she was sent to a diabetic clinic where it was rec- 
ognized that hers was more than a simple case 


‘of diabetes but rather what was then called a 
polyglandular disorder. Under multiglandular 
‘treatment she subsequently became much im- 
‘proved, her hirsutism disappeared, the menses 


returned and the glycosuria disappeared. This re 
mission of symptoms persisted for the next sev- 


eral years. 


At the end of 1928, her former symptoms re- 
turned in exaggerated form and she was studied 
in many clinics, among them the Brigham Hos- 


pital to which she was referred in October, 1932.. 


She had very pronounced striae, her face and ex- 
tremities were plethoric, she shaved daily, her 


‘blood pressure was from 220 to 240 systolic. X-ray 


findings showed moderate skeletal decalcification 


‘and multiple renal calculi. Dr. Aub found that her 
‘pody- chemistry was essentially negative except for 


a low sugar tolerance and an increase in nitrogen 


output. Three weeks after leaving the hospital, 
she had ‘an acute attack of dyspnea and suc- 
cumbed in a few hours to what was supposed to 
he acute pulmonary edema. A necrépsy revealed % 
a normal appearing pituitary body, large adrenals, 
a small thyroid and cystic ovaries. The aorta and 
blood vessels were arteridsclerotic. The anterior- 
pituitary body on serial sections showed a small 
basophilic adenoma, slides of which were exhibited, 
particular attention being.drawn to the invasion of 
the posterior lobe with basophilic cells. 

Dr. Cushing next considered certain anatomical 
facts regarding the pituitary body. This gland is 
in close relationship to the hypothalamus and 
nuclei about the third ventricle. These nuclei 
gend large numbers of non-medullated fibres to the 
pituitary which arborize and make basket networks 
in the neurohypophysis. The gland is therefore 
well innervated. There are large blood sinuses 
in the anterior lobe which connect through the 
stalk with the spaces about the nuclei surround- 
ing the third ventricle. In newborn infants dying 
from asphyxia these vessels, being dilated, are 
particularly well shoWni‘and they have been de 
scribed as constituting an hypophysioportal circula- 
tion. ; 

Sections of the pituitary and stalk in the case 
described above show large veins passing up into 
the stalk from the anterior lobe and ending about 
the nuclei surrounding the third ventricle. This 
may be considered as one route by which the se- 
cretions of the pituitary gland can reach the 
tuberal region. 

Experiments of Dr. Zondek have shown that in 
the bovine gland the most anterior and posterior 
sections of the gland when injected into immature 
mice give no response. Sections closer to the 
centre of the gland give a slight response; while 
those taken from the pars intermedia produce 
rapid sexual maturation in the animals. The stalk, 
tuber cinereum and the fluid of the third ventricle 
also contain this maturing substance. The posterior 
lobe, the stalk and the nuclei about the third 
ventricle contain open spaces in which secretions 
of the posterior pituitary body normally diffuse; 
and this represents the principal route by which 
the products of the pars intermedia reach the re- 
gion of the third ventricle. 

Finally the speaker considered the relationship 
of the adenomata of the basophilic cells in the 
pituitary to the other endocrine glands. He point- 
ed out the very intricate mechanism that exists 
in the endocrine balance, and how pituitary dis- 
turbances may produce such changes as hyperplasia 
of the adrenal cortex, absence of corpora lutea in 
the ovary, low sugar tolerance, and low basal 
metabolic rate. 

In conclusion, Dr. Cushing stated that the un- 
covering of syndromes such as this begins with 
their clinical description. The next step is the 
pathological identification of the primary lesion 
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which in the case of the small hyperfunctioning 
glandular adenomas may long be difficult to dis- 
close. The final step is the subjection of these 
* findings to the scrutiny of experimental physiology 


rand pathology. In this way, and in this way only, 


we slowly advance toward a rational treatment. 


BOSTON CITY HOSPITAL 


Starr CLINICAL MEETING 


A Staff Clinical Meeting was held at the Boston 
City Hospital in the Thorndike Amphitheatre, 
March 1, at 8:15 P.M. Dr. Soma Weiss presided. 


Dr. Richard P. Stetson opened the meeting with 
the presentation of a patient with diabetes mellitus 
and a concomitant liver disorder. The patient 
was a twelve year old boy, who has had diabetes 
for four years. The condition developed in 1929 
after scarlet fever, furunculosis, and _ erysipelas. 
Although he was supervised carefully with regard 
to diet and insulin, it was difficult to keep him 
sugar free. He frequently suffered from diabetic 
acidosis. In September, 1931, while in the hospital, 
the liver edge could be palpated. Several months 
later, in another admission for acidosis, the liver 
edge was three fingerbreadths below the costal 
margin. Three weeks later it was at the level of 
the umbilicus. The patient was jaundiced with a 
question of ascites. 

On exploration the liver was markedly enlarged 
and smooth. Biopsy showed normal liver tissue 
well-filled with glycogen. The preoperative giu- 
cose and insulin were probably factors contributing 
to this. The blood cholesterol was 115 two weeks 
after operation. The patient’s subsequent course 
has been about the same. His liver has remained 
enlarged, and he continues to show acetone and 
sugar in his urine despite treatment. There is no 
ascites. 

- According to Dr. Stetson, enlargement of the 
liver, while not unheard of, is comparatively rare 
in diabetic children. This liver is remarkable only 
in size and glycogen content. The liver’s réle in 
carbohydrate metabolism is well known. It sup- 
plies the blood with glucose and also removes it, 
acting as a reserve supply or depot to protect 
against hyper- and hypoglycemia. This patient’s 
overnight rise of the blood sugar level is due 
presumably to the fact that as the blood sugar 
“@pproaches a relative hypoglycemia, sugar is re- 
Yeased by the liver. The speaker suggested that 
this liver might be the source of the almost 
constant acetone in the urine. Experimentally it 
has been shown that the liver may add acetone to 
the blood, whereas other organs remove it. 

Dr. Howard Root discussed some of the aspects 
of the relation of the liver to diabetes. During 
acetonuria the urobilin excretion has been shown 
to be high. Best has shown that the choline portion 
of lecithin fed to depancreatized dogs can keep 
the dogs going without an insulin ration. In a 


extending out toward the shoulder. 


short time, however, the liver is found to be filled 
with fat. In hemochromatosis, diabetes is known 
to be very resistant to insulin. Dr. Root cited a 
case of a patient who received 1600 units of insulin 
daily, to no avail, in the presence of hemo- 
chromatosis. 

Dr. Francis W. Palfrey was the next speaker | 
and spoke on “Physical Signs in Pneumonia and 
Empyema,” In pneumonia the breathing, the char- 
acteristic “pneumococcus cough,” and the bron- 
chial whisper over the area of consolidation, are 
among the most reliable signs. In empyema, the. 
“washed out, septic look” is often quite typical. At- 
tention to the tactile sense and use of the index. 
finger in percussion are important. In pneumonia 
the importance of early diagnosis, on account of 
the availability of serum, cannot be too strongly 
emphasized. The history of a “stitch” in the side, 
the sudden onset of fever after a chill, a high 
white blood count (often of value in differentiating 
pneumonia from influenza), and tenacious, pink, 
rusty, or yellow sputum often lead to the diag- 
nosis. A friction rub may be heard over the af- 
fected area early. 


The shadow by x-ray may appear 24 hours be- 
fore physical signs are elicited. Dullness on per- 
cussion is not a frequent early sign, and the text- 
book “fine showers of crepitant rales” is seldom ef 
use. The bronchial whispered voice is most re- 
liable. In following a given case of pneumonia, 
it is to be remembered that development of body 
immunity is probably more important than the 
extent of the process. Pericarditis and effusion 
over the involved area are to be carefully watched 
for. The most important signs of the latter are a 
change of dullness to flatness and a decrease in 
tactile fremitus (when it has been obtained in 
the first place). The area of dullness should be 
outlined in relation to the spinal column. The 
presence of Grocco’s triangle of paravertebral dull- 
ness on the side opposite an area of flatness means 
fluid. Dullness over the vertebrae higher than the 
base: of the sound lung means the same thing. The 
dullness of consolidation ends on the diseased side 
two fingerbreadths from the vertebral column, 

In empyema, Dr. Palfrey emphasized that the 
patient usually perspires, looks exhausted and 
febrile, and is free from dyspnea. Failure of ap- 
petite and continuing emaciation are also sugges- 
tive signs. Empyema in active pneumonia is to 
be tapped, but is better not drained. Interlobar 
empyema may give no physical signs at all, but 
sometimes on careful percussion there may be 
found a narrow band of dullness above the nipple 
X-ray films 


may show an empyema where physical signs fail 
to reveal it, or again, the lung fields may be so 
opaque with consolidation in the x-ray that no 
empyema is visible. 


Dr. James M. Faulkner told of an cdeaiiitaat 


case of acute nicotine poisoning. The patient was 


‘ 
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a 85 year old gardener, and an habitual smoker ot | 
tobacco (6 pipefuls a day), although this had 
nothing to do with his illness. One day he sat 
on a chair with “nicofume liquid” on it. “Nicofume 
liquid” is a 40 per cent water solution of nicotine 
used in garden sprays. It soaked through his 
clothes. Fifteen minutes later he began to sweat, 
felt nauseated and faint, breathed rapidly, and 
soon became convulsive and unconscious. His tem- 
perature was subnormal, pulse 86, irregular and 
weak, and the blood pressure was 110/45. Tendon 
reflexes could not be obtained. The urine con- 
- tained 2 per cent sugar. Caffeine sodium benzoate 
was administered and hot water bottles and 
blankets were used. On the fourth day he was 
discharged from the hospital, but soon went into 
another acute attack, due to the fact that he had 
put on his same.clothes containing the nicotine. 
This case is quite typical of acute nicotine poison- 
ing. 

Dr. Faulkner investigated the possibility of 
poisoning through the skin experimentally in cats. 
The solution was poured onto the unscratched 
abdomen, sopped around, and covered. Ten cc. of 
‘nicofume fluid” produced death in 25 minutes, 
three cc. produced death in 73-98 minutes, and two 
cc. was just below the fatal dose. Ten cc. of 
“black leaf 40” (nicotine sulphate) produced no 
effect. 

Dr. Lawrence B. Ellis discussed “The Relative 
Value of Kidney Function Tests.” The speaker 
first briefly reviewed the anatomy and physiology 
of the kidney and discussed the modern filtration- 
reabsorption theory of Cushny. According to this 
theory, all of the plasma constituents except pro- 
teins filter through the glomerular membrane in the 
same concentration in which they exist in the 
blood. In the tubules, (a) water is reabsorbed, (b) 
non-thréeshold substances (¢g., urea) diffuse back 
into the plasma in varying proportions, (c) thres- 
hold substances (e.g., sugar, 
sorbed. 

In the clinical appHcation of renal function 
tests, it is to be remembered that the earliest 
lesions are usually glomerular in location. Two 
tests are of value here, the calculation of the 
glomerular filtrate, and the calculation of the urea 
clearance. The disadvantages of these tests are 
obvious — an elaborate laboratory set-up is re- 
quired, and the greatest accuracy is necessary. 

To test tubular function, various concentration 
tests are done — the Mosenthal two-hour test 
(a ten point variation in specific gravity is nor- 
mal), or other concentration-dilution tests, with 
their many modifications, can be performed. A 
repetition of urinalyses, clearance tests, and con- 
centration tests at regular intervals will aid in 
determining the prognosis. The phenolsulphon- 
phthalein excretion is not markedly altered until 50 
per cent of the kidney tissue is destroyed. 

Dr. Edwin A. Locke spoke on “Haverhill Fever.” 
He told of a man, 28 years old, who was admitted 


chlorides) are reab- 


to the hospital complaining of pain in the eplgas- 
trium, anorexia, and vomiting of four weeks’ dufa- 
tion. Five days before admission he had had a 


series of stabbing pains in the right chest. The 


past history and family history were unremarkable,. 
except that the patient has always been a mdd- 
eretely heavy drinker. Physical examination 
showed a chronic alcoholic. The heart rate was 
110 and regular, and there was a loud, blowing 
systolic murmur heard best at the apex. The tem- 
perature was 101.8°. The diagnosis was chronic 
alcoholism and mild upper respiratory infection. 

White blood counts varied from 6,500 to 13,000; 
the red blood count was 4,260,000; hemoglobin was 
65 per cent; the pulse ranged from 85-88. One 
blood culture was negative, but later ones were 
positive for the “Haverhill bacillus.” Death ensued 
17 days after entry, generalized hemorrhagic 
petechiae and an enlarged spleen appearing on the 
day before exitus. A postmortem examination was 
performed, the only one that has ever been done 
in this disease. Mitral vegetations were cultured 
and a pure culture of the Haverhill bacillus ob- 
tained. 

Eighty-six cases of this disease, with 45 studied, 
appeared in Haverhill in 1926. The cardinal fea- 
tures were as follows: (1) a sudden onset with 
chill, malaise, vomiting and headache, (2) a tem- 
perature of 103-104° for three or four days, and 
then a drop and secondary rise 48 hours later, (3) 
a blotchy, irregular, maculopapular, dull red rash, 
and a positive tourniquet test, and (4) various 
arthritic manifestations. Usually on the third day, 
along with the recurrence of fever, many of the 
joints, especially the large ones, became red, hot, 
tender, and swollen. The organism could be 
isolated in pure culture from the joint fluid. There 
were no fataiities, although the disease persisted 
for a long time in some instances. 

From an epidemiological standpoint, race, age, 
sex, sewage, water and pests played no part. 
There were no contact cases. The disease was 
finally traced to non-pasteurized milk from a par- 
ticular herd of cows, although no direct evidence 
(cultures) was obtained from any of the cows. 

Bacteriologically, Haverhillia Multiformis is a 
slender, gram-negative streptobacillus. In conclu- 
sion, Dr. Locke asked Dr. Place to tell briefly of 
his personal experiences in the Haverhill epidemié 


MASSACHUSETTS MEMORIAL HOSPITALS 


The regular monthly meeting of the Surgical Staff 
of the Massachusetts Memorial Hospitals was held 
in the Trustees’ Room of the Hospital on Friday, 
March 10, 1933, at 12 o’clock noon. 

The meeting was addressed by Dr. Lester R. 
Whitaker, who presented an interesting “Case of 
Megacolon” in a child 2% years old. 


The meeting was well attended and discussion of 


@ 
\ 


VOL. 208 
NO. 12 


EDITORIAL DEPARTMENT 


669 


Dr. Whitaker's paper by several of the members 
followed its presentation. 
C. Wicein, M.D., Secretary. 


PHI LAMBDA KAPPA 
The annual medical meeting sponsored by the 
Phi Lambda Kappa Medical Fraternity of Boston 
will be held Thursday, March 23, 1933, at 8:15 P.M., 


‘at the Beth Israel Hospital Amphitheatre. The fol- 


lowing will speak: 

1. Dr. Harold Blotner: Observations on the Use 
of Insulin in Thin People. (Slides will be 
shown.) 

2. Dr. M. Leopold Brodny: The Bladder in Gyne- 
cology. 

3. Dr. Arnold Starr. Pathological Lesions Asso- 
ciated with Meckel’s Diverticulum. (Slides 
will be shown.) 

Physicians, interns and students are urged to 
attend. 


CHARLES M. Krinsky, Chairman. 


SUFFOLK DISTRICT MEDICAL SOCIETY 


The March meeting of the Suffolk District Medical 
Society will be held at the Massachusetts General 
Hospital in -the Moseley Memorial Building on 
Wednesday, March 29, 1933, at 8:15 P.M. 


CLINICAL PROGRAM 
1. Advances in Investigation and Treatment of Cer- 
tain Broncho-Pulmonary Diseases. Dr. Fred- 
erick T. Lord. 
2. Acute and Chronic Empyema. Dr. Wyman Whit- 
temore. 
3. Non-Tuberculous Pulmonary Suppuration. Dr. 
Donald S. King. 
4. Intrathoracic Tumors. Dr. Edward D. Churchill. 
H. Rosey, M.D., President. 
LELAND S. McKittrick, M.D., Secretary. 


HARVARD MEDICAL SOCIETY 


The next meeting of the Harvard Medical So- 
ciety will be held in the Peter Bent Brigham Hos- 


pital Amphitheatre (Van Dyke Street entrance), 


Tuesday evening, March 28, at 8:15 o’clock. 


PROGRAM 

1. Presentation of Cases. 

2. Pernicious Anemia and Related Macrocytic | la 
Anemia. By Dr. William B. Castle. 

8. General Aspects of Hypochromic Anemia. By 
Dr. George R. Minot. 

4. Hypochromic Anemia in Pregnancy and Infancy. 
By Dr. Maurice B. Strauss. 

Medical students and physicians are cordially in- 
vited to attend. 
JoHN Homans, M.D., Secretary. 


SOCIETY MEETINGS, CONGRESSES 
AND CONFERENCES 


on Lambda Kappa. See notice elsewhere 
on 

Marc by Dr. E. A. Graham. See page 
607, ie of March 

March General Hospital. Fracture 
Meeting. See page 665. 

March 24—Boston City 
ing. See page 612, issue of Marc 

March 26—Harvard 
on Medical Subject. See page 665. 

Marc mh Harvard Medical Society. See notice else- 
where this page 

rch 30--Clintes in Medicine at Peter Bent Brigham 

Hospitel. See e 665. 

April 1 and 19—The American Board of 
and Gynecology. See page 607, issue of March 1 

April 5—New Heart Association. See 571, 
issue of March 9 

April 12—The New England Dermatological Society. 
See page 612, issue of March 16. 

April 12—New England Physical Therapy Society. Date 
changed from April 19 to April 12. Detailed notice later. 

April 14—William Harvey Society. See page 765, issue 
of October 27. 


M 
See ba 516, 


Clinical Meet- 


ee Public Lecture 


and 10—American Gynecological Society. 
issue of March 2. 


October 9-12—American Public Health Association. See 
page 403, issue of February 16. 
DISTRICT MEDICAL SOCIETIES 
ESSEX NORTH DISTRICT MEDICAL SOCIETY 
May 3—Wednesday, Annual Meeting. Program to be 
announced. 


ESSEX SOUTH DISTRICT MEDICAL SOCIETY 
Tentative Program 


er P.M. Speaker: Dr. Wilson G. 

Smilli A of Public Health Administration, School 

= be c Health, Harvard University. Subject: Common 
‘olds. 


Thu May 4, 1933—Censors’ Meeting, Salem Hos- 
pital, ou” 


Tuesday, May 9, 1983—Annual Meeting. Salem Country 
Peabody. Golf in afternoon; greens 

fee $2.00. Dinner at 7 P.M. Speaker: Dr. George deme! gg 

Magrath. Subject to be announced i later. Ladies invited. 


R. E. STONE, M.D., Secretary. 
FRANKLIN DISTRICT MEDICAL SOCIETY 


Mee will be held at the Weldon in Greenfield on the 
of May. 


CHARLES MOLINE, M.D., Secretary. 
MIDDLESEX EAST DISTRICT MEDICAL SOCIETY 
May, at the Meadowbrook Club, Reading. 
ALLAN R. CUNNINGHAM, M.D., Secretary. 
NORFOLK DISTRICT MEDICAL SOC°SETY 


March 1933 — See notice on e 613, issue of 
March 16. 


May—Annual Meeting. Time, place and subject to be 
announced. 
FRANK S. M.D., Secretary. 
1695 Beacon Street, Brookline. 
SUFFOLK DISTRICT MEDICAL SOCIETY 
Wednesdays at 8:15 P.M. 


19833—Clinical Program, Massachusetts Gen- 
See notice elsewhere on this page. 

26, 1933—Annual Meeting. Election of Officers. 
fic Program—Titles and speakers to be anno 


March 29, 
eral Hospital. 
April 


one Medical Profession is cordially invited to attend 
these meetings. 


WILLIAM H. ROBEY, M.D., President, 
LELAND 8. McKITTRICK, M.D., Secretary 


‘ WORCESTER DISTRICT MEDICAL SOCIETY 
Wednesday, April 12—Dinner and 
program 


the Rutlan _Btate Hospital. Scientific 
announced late 


C. M.D., Secretary 
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BOOK REVIEWS 

Theoretical Principles. and Practical Applicability of 
Alcohol Determination in Legal Medicine. (Die 
theoretischen Grundlagen und die praktische 
Verwendbarkeit der gerichtlich-medizinischen 
koholbestimmung.) By Proresson Dr. EB. M. P. 
WipMakk, Lund, Sweden. Berlin and Vienna: Ur- 
ban and Swartzenberg. 1932. 


This monograph, in the series on progress of 
investigation in natural sciences edited by Abder- 
halden, is a highly technical study of the methods 
of investigating the behavior of alcohol in the hu- 
man organism and particularly of determining the 
concentration and the transformation of ethyl al- 
cohol in the living. The author is particularly con- 
cerned with the kinetic method of determination, 
which he describes in detail with elaborate algebraic 
and geometric analysis. A brief chapter at the 
close is bestowed on the possibly useful applicabili- 
ty of this method to the determination in legai 
medicine of degrees of alcoholic intoxication. - But 
owing to the temperamental differences of individ- 
uals, this seems hardly to be a method of great 
legal value. The treatise is well illustrated by 59 
figures and has an admirable bibliography of 54 
titles. It is a work of interest primarily to the bio- 
chemist. 


A Convenient New Pharmacology of the Medicinal 
Agents in Common Use 


The student of medicine will always find the 
large standard texts on pharmacology indispensable 
for critical study of the actions and uses of drugs. 
These texts, however, are in many instances s0 
voluminous that they are not available for ready 
reference or for study in spare moments. 

Heretofore there has been no comprehensive, 
small-sized work on pharmacology. To meet this 
need Dr. Stanley Coulter, Dean Emeritus of the 
Purdue University School of Science, spent over 
three years in the preparation of a compact treatise 
on the pharmacology of the drugs now in common 
use by the medical profession. 

The subjects are alphabetically arranged for 
quick reference. Under each title there is a terse 
statement of the constituents of the drug, its phys- 
iological action, dosage, and brief mention of its 
more important therapeutic uses. 

This Pharmacology is prepared with special at- 
tention to the needs of the medical student. 

The book is published by Eli Lilly and Company, 
‘Indianapolis; price 50 cents per copy postpaid. 


Le Traitement de la Tuberculose par lVAntigéne 
Méthylique (Antigénothérapie). By L. Neore et 
A. Boquet, Chefs de Service a l'Institut Pasteur. 
Published by Masson et Cie. Price 35 fr. 


This book is a monograph of some 200 pages with 
various illustrations and an elaborate bibliography 
giving a description of the development of what is 


called “l’Antigéne méthylique” at the Pasteur Insti- 
tute which is nothing more or less than a form of 
tuberculin. By substituting methyl for ethy] alco- 


hol, the writers believe that they have developed a “Sj 


tuberculin which contains certain phosphorus prod- 
ucts of the bacilli. This is what they call “phos- | 
phaties”, soluble in methyl alcohol alone and to 
which they give the name of “antigenes”. 

In the preface by Dr. Calmette he gives a gener- 
al summary of this monograph. They believe that 
this form of tuberculin has a particularly beneficial 
effect in the non-pulmonary forms of the disease. 
Their clinical results are presented in brief along 
with their technique for administering this product. 

This of course represents one more attempt— 
and a most laudable one—to find a specific against 
tuberculosis. It is well worthy of further trial 
where the results can be watched and carefully 
checked but certainly is not intended for general 
use for the present at least. 


A Text-Book of Anatomy and Physiology. By Jessr 
FerRInge WILLIAMS, M.D. Philadelphia and Lon- 
don: W. B. Saunders Company. 1932. Price $2.75,, 
This text-book of anatomy and physiology, designed 

for students of nursing, physical education, physio- 

therapy, occupational ‘therapy, and the household 
arts, differs from others of its kind chiefly in its ar- 
rangement, teaching helps, emphasis, and illustra- 
tions. It presents the basic facts of bodily structure 
and function logically and biologically, with stimula- 
tive questions at the close of each chapter. In this 
fourth edition, the chapter on physiology of diges- 
tion has been completely rewritten, important addi- 
tions have been made in the physiology of circula- 
tion and the nervous system, and the sections on 
embryology have been extensively amplified. Many 
new illustrations have been added, making a total 

of 416 of which 32 are in color. The B. N. A, 

terminology has been parenthetically introduced. 

The book should continue its usefulness to the group 

of students for whom it is intended and whom it 

has so well served since its first publication in 1923 


An Introduction to Dermatology. By NopMAN WALK- 
ER, M.D. Assisted by G. H. Percivat, M.D. Ninth 
Edition. William Wood & Company, New York, 
1932. 372 pp. Price $7.00. 

- This ninth edition of Sir Norman Walker's book, 

will be welcomed by the many familiar with hig: 


/work. -The delightful personality of Dr. Walker is 


refiected throughout the volume. It is a personal 
book of 372 pages, based largely on his lectures 
in Edinburgh, and is one of the most readable books 
on skin diseases which has been published. The 
student cannot fail to be impressed by the vivid 
pictures painted, and by the author’s comments 
on the more common and less rare skin diseases. 
The detail of treatment is also well carried out. 
There are numerous excellent colored plates from 
wax models besides numerous other illustrations and 
pathological drawings. 
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